The effects of the natural environment on attention and family functioning: an experimental study by Izenstark, Dina Marie
 
 
 
 
 
 
 
THE EFFECTS OF THE NATURAL ENVIRONMENT ON 
ATTENTION AND FAMILY FUNCTIONING: AN EXPERIMENTAL STUDY 
 
 
 
 
 
 
 
BY 
 
DINA MARIE IZENSTARK 
 
 
 
 
 
 
 
DISSERTATION 
 
Submitted in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy in Human Development and Family Studies 
in the Graduate College of the 
University of Illinois at Urbana-Champaign, 2017 
 
 
 
Urbana, Illinois 
 
 
 
Doctoral Committee: 
  
 Associate Professor Aaron Ebata, Director of Research & Chair 
Teaching Assistant Professor Andrea Faber Taylor 
 Associate Professor Nancy McElwain 
 Professor Angela Wiley 
 
 
 
  
 
ii 
 
Abstract 
A large body of research has shown that exposure to the natural environment improves 
attention for individuals; yet few studies have explored whether a walk in nature is restorative for 
family members walking together and the aftereffects of the walk on family relationships.  The 
current study utilized a within-subjects experimental design to: 1) explore the effects of a walk in 
nature compared to a walk indoors on individual family members’ attentional functioning, 2) 
examine the quality of family interactions after each walk, 3) test whether enhanced attentional 
functioning predicts improved family functioning outcomes, and 4) investigate the family 
benefits of long-term exposure to nature.  Twenty-seven mother-daughter (10-12 years old) 
dyads participated in two counterbalanced experimental conditions – a 20-minute walk at an 
arboretum and a 20-minute walk at a mall (spaced one week apart); followed by a 10-minute 
family interaction task. Before and after each walk attention was measured using the Digit Span 
Backwards test; family functioning outcomes (in terms of dyadic cohesion, positivity, and 
negativity) were measured using direct observational coding methods. Study findings showed 
that exposure to nature restored individual attention, especially for mothers, and contributed to 
improved family functioning, including greater cohesion and less individual negativity. Findings 
also revealed that enhanced attentional functioning predicted positivity and negativity among 
daughters during the family interaction tasks. Finally, spending more time in nature per month 
was also a significant predictor of greater cohesion after the nature condition for both mothers 
and daughters. These findings indicate that a short-term exposure to nature can enhance attention 
for individual family members walking together as well as contribute to greater family 
functioning outcomes. Moreover, families who regularly spend time outside may also benefit 
from repeated exposures to nature.    
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Chapter One: Introduction 
 “I think spending time outside with the family growing up has created fond memories 
and a special bond between us. Just the other day my dad called me because he was on a bike 
ride in the forest preserve and he reminded me of a memory that we had there when I was 
younger.  Participating in games and activities outdoors with my family will probably be an 
influence on how I will spend time with my family in the future. Some of my favorite memories 
were barbecues on the back deck and having camp fires in our backyard.  We still engage in 
these activities together, and they provide good opportunities to talk to each other about our 
lives and keep us informed and close to each other.”  
This anecdote from a pilot study on college students’ perceptions of family-based nature 
activities over their lifespan highlights how people fundamentally believe that family time spent 
in nature can leave a lasting impression on our lives and play a pivotal role in development and 
family relationships (Izenstark & Ebata, 2016b). Yet, the effects of the natural environment on 
families remain significantly under researched. Although it is clear that nature participation can 
affect individuals’ physical (see review Kaczynski & Henderson, 2007), psychological (see 
reviews Chawla, 2015; Chawla & Litt, 2013), and social (see review Ewert, Mitten, & Overholt, 
2014) health, there is little empirical research on the relationship between nature participation 
and family outcomes. Often it is the family that facilitates children’s time outside however, and 
provides the social context in which most time spent in nature occurs. Further examination of the 
relationship between nature and families is needed based on past research that shows 
participation in nature activities has the potential to contribute to higher levels of family 
cohesiveness more so than other leisure contexts (Hawks, 1991).   
Currently, it is estimated that over 30 scientific disciplines are actively examining the 
relationship between the natural environment and positive health outcomes (Ewert, Mitten, & 
Overholt, 2014). The literature exploring the impact of families, nature, and leisure on health and 
developmental outcomes has emerged from distinct theoretical traditions and fields (e.g., human 
development and family studies, environmental psychology, and family leisure studies), creating 
silos in the understanding of these constructs. For instance, the field of human development and 
family studies focuses on human development and family relationships across the lifespan but 
lacks consideration of how engagement with the natural environment may affect short- and long-
term development. Environmental psychology focuses on how the natural environment impacts 
individual outcomes but lacks consideration of how those outcomes can influence families.  
Finally, the theoretical model used in the study of family leisure (Core and Balance Model; 
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Zabriskie & McCormick, 2001) treats all activities as equally beneficial and does not take 
context into consideration. Integrating constructs from each of these disciplines can help bring 
new understanding to the impact of the natural environment on family relationships in everyday 
life.      
The purpose of this study was to integrate theory and research from the fields of human 
development and family studies, environmental psychology, and family leisure studies to explore 
the effects of the natural environment on families. Specifically, the study examined mothers’ and 
middle childhood daughters’ attentional functioning after participation in a 20-minute walk in an 
outdoor arboretum compared to a 20-minute walk in an indoor mall, as well as the aftereffects of 
each of these leisure activities on parent-youth interactions in a 10-minute family interaction 
task. This paper begins, in Chapter 1, with an overview of the main concepts of the study to 
operationalize and clarify constructs of interests. In Chapter 2, the main theoretical and empirical 
literature guiding this research is reviewed, followed by an outline of the primary research 
questions of the study.  Chapter 3 provides a detailed description of the methodological design of 
the study including recruitment procedures, instruments used, and the data analysis plan. The 
results of the study are described in Chapter 4; followed by a discussion of the results, 
limitations, and recommendations for future research in Chapter 5.  
Overview of Main Concepts
1
 
Family leisure. Although many definitions of family and leisure have been proposed 
over the years, this study draws from the work of family and leisure scholars (Schwartz & Scott, 
2012; Shaw, 1997) to define family leisure as two or more individuals who identify each other as 
family (i.e., by genetics, association, resources or values) spending free time together or 
participating in recreational activities together.  Family leisure has been characterized as a form 
of purposive leisure as it is often “…planned, facilitated, and executed by parents [or adult 
family members] in order to achieve particular short- and long-term goals” (Shaw & Dawson, 
2001, p. 228).  Family members who have made leisure activities intentional have done so to 
                                                            
1 The overview of main concepts (chapter 1) and theoretical content (chapter 2) have been published in the 
following manuscript: Izenstark, D. & Ebata, A. T. (2016a). Theorizing family-based nature activities and family 
functioning: The integration of attention restoration theory with a family routines and rituals perspective. Journal 
of Family Theory and Review, 8, 137-153. doi: 10.1111/jftr.12138  
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enhance family functioning, teach children about values, and instill the importance of healthy 
lifestyles (Shaw & Dawson, 2001).   
The natural environment. In this study, the definition of nature is operationalized using 
the following three criteria: the natural setting 1) is outdoors, 2) contains high levels of greenness 
(i.e., from trees, grass, and other vegetation) and 3) contains low levels of “builtness”. Although 
there is a growing body of research that shows visible indoor plants has been linked to attention 
restoration (McSweeney et al., 2015), the proposed study operationalized nature as outdoors. 
Since the focus of this study was on families’ direct engagement in nature-based activities, it was 
important for participants to be outside and directly engaged with real, tangible elements of the 
natural environment. High levels of greenness in the space was also an emphasized condition 
because past research has linked the amount of greenness in the environment to attention 
restoration, demonstrating that more green environments tend to be more restorative than less 
green environments (i.e. neighborhood park versus downtown area) (Faber Taylor & Kuo, 2009). 
Operationalizing nature this way can be viewed as a proxy in that areas with more “greenness” 
most likely have other natural elements (e.g., insects, birds, and small mammals living on or near 
‘green’ things). Finally, the last condition “low levels of builtness” was also important because 
of the literature that shows engagement with certain types of built environments (e.g., areas with 
high volumes of noise, crowding, potential threats from vehicles and other people) may counter 
the psychological benefits of nature and cause increased mental fatigue (Evans & Cohen, 1987; 
Johansson, Hartig, & Staats, 2011). These three criteria ensured that the level of greenness 
outweighed the level of builtness in the location selected for this study (an arboretum). It was 
important to keep the concept of nature broad and inclusive to capture “the things and places we 
have all experienced (Kaplan & Kaplan, 1989, p. 3)”.  
Family-based nature activities. In this study, family leisure that takes place in natural 
environments is termed family-based nature activities (FBNA). Specifically, FBNA include 
outdoor recreation (e.g., walking outdoors, camping, fishing, hiking), utilization of natural 
environments (e.g., parks, gardens, backyard), or family trips/vacations in natural areas (e.g., 
visiting a forest preserve, national park, beach) with at least two or more family members.  The 
term FBNA was selected over “nature-based family activities” because the focus of this project 
was on the family and how the familial system is influenced by engagement in nature during 
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leisure time as opposed to focusing on how specific natural environments affect families. For the 
purposes of this study, a parent-child walk in an arboretum was considered a FBNA. 
Family functioning. The term “family functioning” is commonly used in the literature; 
however, there are many inconsistencies in the way it is operationalized and assessed across 
different research studies.  Some scholars have measured family functioning through single 
dimensions (e.g., bonding, cohesion, communication) whereas other researchers have applied a 
model, such as the McMaster Model of Family Functioning (Epstein, Bishop, & Levin, 1978) or 
the Circumplex Model of Marital and Family Systems (Olson, 2000) to highlight the multiple 
dimensions of family functioning. Throughout this paper, family functioning outcomes are 
broadly defined as any outcome that positively or negatively impacts the interaction and 
development of family members (Radina, 2013).  Specifically, single dimensions of family 
functioning are utilized – including family cohesion, positivity, and negativity2 as 
operationalized by the System for Coding Interactions and Family Functioning (SCIFF; Lindahl 
& Malik, 2000a).  
  
                                                            
2 Operational definitions for these constructs are provided in the Methods Section in Chapter 3.  
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Chapter Two: Theoretical Framework and Literature Review 
 An integration of two theoretical frameworks – Attention Restoration Theory (Kaplan, 
1995; Kaplan & Kaplan, 1989) and Routines and Rituals Framework guide this study.   
Attention Restoration Theory 
Attention restoration theory (ART) originated from the field of environmental 
psychology and is one of the most widely used theories to study the psychological benefits of 
nature for individuals. This framework provides insights into the mechanism underlying how 
interaction with the natural environment can reduce mental fatigue and restore attention (Kaplan 
1995, 2001).  ART brings attention to the importance of setting and the mechanism by which 
nature can affect individual family members' psychological well-being.   
Attention restoration theory posits that humans utilize two modes for paying attention:  
directed attention and involuntary attention.  Directed attention or voluntary attention requires 
effort; it involves directly paying attention to the task at hand (e.g., writing a paper, driving a car, 
studying in a noisy room) as well as excluding distractions from one’s own mind (e.g., what to 
make for dinner or did the children get picked up from school) and the surrounding environment 
(e.g., a dog barking or cell phone alerts).  This form of attention has a finite capacity and is 
susceptible to mental fatigue with extended use and thus needs to be restored from fatigue.  Lack 
of restoration can lead to an inability to problem solve, inattentiveness, impulsiveness, and the 
inability to pick up on social cues (Kaplan, 1995).  However, the capacity for directed attention 
(and human effectiveness) can be restored through one’s involuntary attention.  Involuntary 
attention is effortless and in this mode one is often absorbed by gently fascinating elements in the 
environment, such as wild animals or moving things that are visually appealing (James, 1962). 
Attention Restoration Theory suggests that natural environments are an ideal behavioral setting 
because they contain the particular characteristics needed to allow the attentional system to rest 
and recover from fatigued directed attention while gently engaging involuntary attention.   
Characteristics of attention restoration theory.  For humans to experience restoration, 
ART scholars suggest that restorative environments must contain four characteristics:  being 
away, extent, fascination, and compatibility (Kaplan & Kaplan, 1989; Kaplan & Talbot, 1983).  
The first component involves being away or removed from the source of fatigue; this can be a 
conceptual or physical distance.  To restore mental fatigue individuals need the opportunity to 
get away from their thoughts and attention-fatiguing activities; this can occur momentarily as 
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one looks out the window at trees swaying in the wind or it can be a change in physical location 
by visiting a nearby park. “Natural settings are often the preferred destinations for extended 
restorative opportunities” (Kaplan, 1995, p.174) because they provide a sense of “getting away” 
from everyday thoughts and responsibilities.   
Extent, another characteristic of a restorative environment, requires that the environment 
is, “…rich enough and coherent enough so that it constitutes a whole other world” (Kaplan, 
1995, p.173).  Some settings are not restorative because they do not meet the criteria of having 
enough fascinating stimuli to transcend the mind and provide one with a sense of total-
immersion in their environment (Kaplan, Kaplan, & Ryan, 1998).  Natural environments 
regardless if small (e.g., Japanese garden) or large (e.g., national park) often contain many 
elements of extent that allow users to feel as if they are a part of a different world.   
The third characteristic of a restorative environment is fascination.  Fascination occurs 
effortlessly from engagement in interesting places or things as well as processes of thinking, 
doing, and wondering (Kaplan, Kaplan & Ryan, 1998).  Two forms of fascination exist - soft and 
hard - one restores mental fatigue whereas the other does not.  Soft fascination requires little to 
no effort and allows one’s directed attention to recover as the environment provides an 
opportunity for reflection and the exploration of other thoughts and mental connections (Kaplan, 
1995).  When one is engaged in soft fascination - the mind (theoretically) is freed to think more 
reflectively, and thus problem-solving and bigger picture thinking can occur. Natural 
environments often contain many softly fascinating elements that activate or draw on one’s 
involuntary attention.  Listening to the wind in the trees, staring at a waterfall, or becoming 
entranced by falling rain are examples of this type of fascination.  Alternatively, hard fascination 
also occurs effortlessly but entails stimuli so extreme that it is difficult to think about anything 
else, making it less restorative (Kaplan & Berman, 2010, p. 49). When one is engaged in hard 
fascination the riveting elements do not allow for reflective thinking.  These environments are 
often not restorative because they are mentally demanding compared to natural settings that 
foster ‘soft’ fascination which can lead to a more restorative experience (Herzog, Black, 
Fountaine & Knotts, 1997; Kaplan, Kaplan & Ryan, 1998).  This component of ART helps 
explain why functioning in a natural setting may seem effortless compared to more “civilized” 
settings (Cawte, 1967).   
  
 
7 
 
Compatibility, the fourth characteristic of a restorative environment, entails a well-
matched connection between the environment and one’s inclinations.  The environment must 
match one’s purpose of being there; hence, if an individual goes to the lake to fish they should be 
able to do so easily and without problems (Kaplan, 1995).  Individuals can connect to nature in 
many ways; this makes it an ideal place for spending time with the whole family.  For instance, 
Kaplan (1995) suggests five ways individuals can connect with the environment and experience 
restoration, “predator role (such as hunting and fishing), the locomotion role (hiking, boating), 
the domestication of the wild role (gardening, caring for pets), the observation of other animals 
(bird watching, visiting zoos), [and] survival skills (fire building, constructing shelter)” (p.174).  
If an individual is engaging in these roles with another family member, they could be considered 
participating in FBNA – as long as the intentions of each person are compatible with their goals 
for being in that natural setting.   
Overall, these four tenets of ART help explain why natural environments have the 
potential to be more restorative than other behavioral settings.  These components also provide 
support for a universal, broad definition of nature that allows families to define what a natural 
environment is to them.  For instance, these components highlight why a garden and a national 
park can be equally restorative as long as the environment provides the individual with a sense of 
being away, is sufficiently fascinating, is adequately extensive, and compatible with the 
individual’s goals of being there.  Alternatively, if all four elements of ART are not adequately 
present the individual is less likely to experience attention restoration (e.g., a parent working in a 
home garden who does not feel a sense of being away and feels burdened with yet another 
responsibility).  
Routines and Rituals Framework 
Next routines and rituals (RR) framework is applied to the study of family-based nature 
activities to illustrate how family rituals in nature create symbolic and meaningful interactions 
that influence family functioning. In this section, the value of using RR to study FBNA is first 
highlighted; followed by a discussion of the mechanisms by which ritualized nature experiences 
may influence family interactions by encouraging family members to bond, reinforcing affective 
connections, and encouraging intimacy (Bossard & Boll, 1950; Fiese, 2002). 
Routines. Family routines are “day-to-day repetitive activities that occur within the 
family unit in a predictable manner” (Keltner, Keltner, Farren, Hanson, & Anderson, 1990, p. 
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161).  They are observable, repeated activities that typically involve two or more family 
members (Boyce, Jensen, James, & Peacock, 1983). Routines are characterized by engagement 
in cyclical activities that follow similar patterns of behavior with a clear beginning and end 
(Howe, 2002). Participation in routines is often goal driven in that the participant accomplishes a 
task, such as eating a meal or walking the dog (Howe, 2002).  Routines are important in 
organizing and structuring family life, defining roles and responsibilities, and reflecting 
fundamental family characteristics. Routines in and of themselves, however, may lack the 
symbolic meaning and the anticipatory nature of family rituals (Fiese et al., 2002; Keltner et al., 
1990).   
Although there is limited research on family-based nature routines, children and adults 
utilize natural environments on a regular basis.  A recent national study found that on average 
most children spend at least 2 or more hours outdoors on weekdays (62.5%) and weekends 
(78.2%) and less than 5% of children spend no time outdoors during the week (Larson, Green, & 
Cordell, 2011).  Additionally, research shows that the amount of time a child spends outdoors is 
strongly correlated with the amount of time their parents/guardians spend outdoors (Veitch, 
Salmon & Ball, 2010).  For instance, children spent more time outdoors on the weekends if they 
had an adult to accompany them compared to those without an accompanying adult (Larson, 
Green & Cordell, 2011).  Similarly, the Outdoor Foundation (2008) found that parents, friends, 
and family are the strongest influences for getting young children to participate in outdoor 
recreation.      
This research illustrates that families are spending time outdoors together.  These routines 
most likely vary, from a grandmother taking her grandson to the nature playscape every 
Wednesday after preschool, a dual-parent family taking a walk in the park every night after 
dinner, or siblings walking their dog in the nature preserve every morning.  These are examples 
of routine elements of daily life that often go unnoticed but may play an influential role in family 
functioning. 
Rituals. Ritual theory has been used since the late nineteenth century in anthropology, 
sociology, and religious studies (Bell, 1992).  However, it was not until the 1950’s that Bossard 
and Boll’s seminal research brought new understanding to the importance of ritual in family 
living.  Over the last 40 years, the way researchers use and theorize rituals has changed, focusing 
less on what constitutes a ritual and more on ritual practice (Bell, 1992).  This theory is used 
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across multiple disciplines to capture family life in several diverse activities, yet no studies have 
used this framework to examine FBNA.   
Family rituals differ from routines in that there is symbolic meaning derived and 
conveyed from participation in ritualized events.  Rituals are defined as,  “a symbolic form of 
communication that, owing to the satisfaction that family members experience through its 
repetition, is acted out in a systematic fashion over time” (Wolin & Bennett, 1984, p. 1).  Family 
rituals may include celebrations (e.g., weddings, holidays), traditions (e.g., summer vacations, 
family reunions), and patterned family interactions (e.g. leisure activities on weekends) (Wolin 
& Bennett, 1984). Rituals are unique to families, “…reflecting family identity, culture and 
shared values” (Spagnola & Fiese, 2007, p.285).  They may arise and develop in respect to any 
aspect of family life (Bossard & Boll, 1950).  Examples of rituals in nature can be observed 
during an annual family camping trip where the family looks forward to roasting s’ mores around 
the campfire, sharing stories and counting the stars in the same place each year.   
Rituals are distinct from routines; yet, the two can be interwoven in daily interactions 
(Spagnola & Fiese, 2007).  For instance, a family outing to the park each Sunday can have 
elements of both routine and ritual.  The trip may begin as a routine with the purpose of getting 
physical activity, but over time the event can become filled with symbolic meaning and acquire 
ritual status (Boyce et al., 1983). 
Components of Ritual Framework 
Routines and rituals are distinguished along the dimensions of communication 
(instrumental vs. symbolic), commitment (momentary vs. long-term) and continuity (repeated 
behaviors vs. meaning passed down across generations) (Fiese et al., 2002).  These elements are 
explained below with respect to their relevance for FBNA and how they impact family 
outcomes. 
Communication.  Ritual communication is symbolic and carries a deeper message 
resembling “This is who we are as a family” (Fiese, 2006).  Meaning is conveyed through 
symbolic expressions, such as nicknames and terms of endearment.  Rather than a direct 
exchange of information, communication during rituals is more emotional and meaningful 
involving conversations that can involve problem-solving or discussing sensitive topics (Fiese, 
Foley, & Spagnola, 2006). 
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A powerful example of how family rituals in nature may reinforce symbolic 
communication is given in a study that explored the meanings of family vacations for children. 
Interestingly, family camping was the most common type of vacation reported.  An 11-year old 
described how she goes camping with family and friends each year, and they call themselves the 
“Camping Crew” (Hilbrecht, Shaw, Fern, & Havitz, 2008, p. 556).  This symbolic label 
“Camping Crew” illustrates how family rituals have the power to reinforce family identity by 
creating shared meanings and feelings of belonging (Fiese, 1992; Wolin & Bennett, 1984). In 
this same study, a 10-year-old boy explained his preference for a camping vacation because it 
was one of the few environments’ in which his father had meaningful interactions with him:  
When he gets home from work, he sits in front of the TV. On the weekends, he sits in 
front of the TV. And when we go camping, he sits in front of the fire because there's no 
TV. And if he has a day off and we're not going camping, he sits in front of the TV again. 
It's almost like the only thing he does. That's why I don't want to get an R.V. Because 
they've got TVs (Hilbrecht et al., 2008, p.563) 
Several unique characteristics of engagement in FBNA may facilitate symbolic 
communication more so than other leisure contexts. West and Merriam (1970) posit that family 
interaction and communication during outdoor recreation activities is intensified because it is one 
of few settings where the whole family typically participates in the activity together, and it is 
isolated from other traditional, daily social environments. As a result, families often develop a 
strong “we” feeling in the group as they engage with the spontaneity of the natural world (Stone, 
1965 as cited in West & Merriam, 1970, p. 252) which may improve family functioning.  ART 
would also predict that communication might be enhanced by specific activities in natural 
settings. In the previously quoted example, having a TV (which commands “hard fascination”) 
would leave no room for reflective thoughts, whereas a campfire (which promotes “soft 
fascination”) leaves room for reflective thoughts and conversation.  
Commitment.  Long-term commitment to family rituals is filled with affect and emotion.  
This dimension is often characterized by repeated memories of past experiences that yield 
feelings of belonging and a sense of group cohesiveness (Fiese, 2006).  Rituals serve as an 
important setting in which families transmit values and beliefs (Steinglass, Bennett, Wolin & 
Reiss, 1987). This concept of ‘commitment’ is also evident in the literature on children’s 
interactions with the natural environment and how early exposure to natural environments may 
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influence environmental concerns and attitudes across the life span. Researchers have found that 
children (prior to the age of 11) who regularly participated in “wild” nature (i.e., camping, hiking 
or hunting) were more likely to have environmental attitudes and behaviors as adults (Wells & 
Lekies, 2006).  Wells and Lekies (2006) stated that “when children become truly engaged with 
the natural world at a young age, the experience is likely to stay with them in a powerful way - 
shaping their subsequent environmental path” (pp.13-14).  Although this research focuses on 
children, other research has shown that family role models and special childhood places in nature 
are the two most common answers environmental educators and advocates provided when asked 
why they work to protect the environment (Chawla, 2007).   
Families’ ritual commitment to nature-based activities communicates the message that 
the natural environment is important and meaningful to their family.  Conversely, lack of 
engagement in nature rituals can influence apathy towards the natural environment.  Researchers 
have found that adults who were the heaviest viewers of television also had the most apathetic 
attitudes about the natural environment (Good, 2007).   
Continuity.  Rituals create cross-generational continuity as they provide meaning that is 
passed down across generations and send the message that “This is what we look forward to and 
who we will continue to be across generations” (Fiese, 2006, p. 11).  Two ways ritual continuity 
can be observed are through planning and the influence of family-of-origin experiences (Fiese, 
Foley & Spagnola, 2006).  The process of planning is essential for the ritual to be maintained and 
involves memories of past gatherings which align with the symbolic and affective aspects of the 
ritual (Fiese, 1992; Fiese, Hooker, Kotary & Schwagler, 1993). Planning for nature rituals also 
requires deliberate effort in selecting settings and activities (e.g., booking the campground, 
deciding who will sleep in each tent) which all or most family members would enjoy. These 
decisions reflect symbolic meanings that ultimately maintain group cohesion. 
Family-of-origin experiences also influence ritual continuity.  It is common for meanings, 
values, beliefs, and behaviors to be transmitted inter-generationally and generationally (Denham, 
2003).  The foundation of the National Park Service was influenced by the notion of generational 
continuity as the founders wanted future generations to be able to experience the landscape in the 
same way they did as evidenced by the mission statement, “…to conserve the scenery and the 
natural and historic objects and the wild life therein (within the national parks) and to provide for 
the enjoyment of the same in such manner and by such means as will leave them unimpaired for 
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the enjoyment of future generations” (National Park Service, 1916). Family-based nature 
activities have the power to link past, present and future generations through ritual practices that 
are passed on from one generation to the next.  
The integration of routines and rituals and attention restoration theory can serve as a 
useful tool for considering the “family” as the unit of analysis in nature-centered research.  
Although the individual is the primary unit of analysis in ART research, routines and rituals 
theory provides a framework for examining how a shared activity might affect multiple 
participants and be studied using a family-level unit of analysis. The study of family routines and 
rituals allows researchers to understand the reciprocal process of how family life affects the 
individual and vice versa, and how it contributes to whole family process (Fiese et al., 2002).  
Like other processes, participation in ritualized FBNA is dynamic and always changing on the 
basis of internal (e.g., age of children) and external (e.g., poor weather conditions) factors.  
Using this integrated theoretical lens, this study examines the effects of nature on individuals’ in 
a family who experience a FBNA together, the consequences of joint exposure in the 
relationship, and whether a higher frequency of pre-established nature routines modifies or 
strengthens the consequences of the exposure.   
Literature Review 
Impact of Family Context on Development 
Parent-child dyadic time plays an important role in youth development (Larson et al., 
1996). Youth time spent with parents is important for parent-youth relationships because it 
provides an opportunity to maintain close relationships that facilitate intimacy and support 
(Grotevent & Cooper, 1986) and talk about interpersonal issues (Larson et al., 1996).  Although 
mother-child social time (e.g., time spent with a parent plus other people) has been found to 
decline starting in middle childhood, dyadic time has been found to remain stable (Larson et al, 
1996).  For instance, Lam, McHale, and Crouter (2012) examined the developmental course of 
parent-child shared time in a longitudinal study that tracked youth from middle childhood to 
adolescence.  The authors found that shared time between mothers and daughters slightly 
increased between ages 8 and 12, whereas mother-son dyadic time steadily increased between 
ages 8 and 11 and then began to decline at age 12.  
Although there is literature that shows dyadic time is beneficial for parent-youth 
relationships, less is known about the effects of the immediate physical context on parent-child 
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interactions. It has been over 30 years since Bronfenbrenner's (1979) seminal article and call for 
more research on the context in which children live or "the process through which these 
environments affect the course of development" (p.844), yet, little progress has been made in 
understanding the effects of different leisure activities and the physical environment in which 
they take place. In a systematic review of the literature on how school-aged children and 
adolescents spend their time, Larson and Verma (1999) described a need for future research to 
explore the relationship between different leisure contexts on developmental outcomes, to move 
past the individual as the unit of analysis, to take into consideration the cumulative effect of 
others involved in the same activity, and to focus more on the importance of quality (not only 
quantity) of time spent together on developmental outcomes. The current study responds to this 
call by examining if exposure to a walk in a natural setting affects family members’ attention and 
joint family functioning differently than a walk in an indoor setting.  
Impact of Family Leisure on Family Relationships 
Similar to the family studies literature, research in leisure studies has found that 
engagement in family leisure provides a rich context for promoting healthy family functioning 
and well-being.  Despite changing family structures and demographics, researchers have 
associated family leisure with a number of positive family outcomes including increased 
satisfaction with family life (Agate, Zabriskie, Agate, & Poff, 2009), a stronger sense of family 
unity (Shaw & Dawson, 2001), and greater family cohesion, adaptability and family functioning 
(Agate, Zabriskie, & Eggett, 2008; Zabriskie, & McCormick, 2001). Researchers have confirmed 
the adage, “The family that plays together stays together” (Orthner & Mancini, 1991, p.291).   
The family leisure literature has grown significantly over the past decade.  This 
resurgence was influenced by criticisms from scholars (Holman & Epperson, 1984; Orthner & 
Mancini, 1991) who claimed that the research was primarily descriptive and lacked theoretical 
grounding (Poff, Zabriskie, & Townsend, 2010).  Since then there has been an abundance of 
studies on the benefits of family leisure among diverse family samples (e.g., adoptive, single-
parent, Mexican American) (see Zabriskie & Kay, 2013, for discussion), yet only one theoretical 
model has been predominately used to study family leisure, the Core and Balance Model of 
Family Leisure Functioning. 
Core and Balance Model theorists Zabriskie and McCormick (2001) posit that families 
utilize two patterns of leisure to meet their needs of stability and change.  Core leisure patterns 
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support a family’s need for stability through participation in activities that require few resources 
and typically occur at home and provide the family with a context to enhance family 
relationships.  Balance leisure patterns meet a family’s need for novelty and change through 
participation in activities that are unique, occur less frequently, and generally require more 
resources. Empirical evidence supports this theory and has shown that families who participate in 
core and balance activities report improved family functioning as measured by Olson et al.’s 
(1992) Family Adaptability and Cohesion Scale (Zabriskie & McCormick, 2001). The Core and 
Balance model has made many contributions to the field of family leisure, but the research to 
date is limited in that it has grouped all leisure activities together as either balance (e.g., 
vacations, camping, theme parks) or core (e.g., gardening, watching TV, playing board games) 
patterns of leisure, and lacks consideration of context (including activity type and setting) and 
the micro-level mechanisms that occur during family leisure interactions that foster stability and 
adaptability to change. 
Although an assessment of the effects of different leisure contexts on family outcomes is 
missing, a few studies have used ART to examine the effects of different types of leisure 
activities on individual mental health outcomes.  For instance, Weng & Chiang (2014) studied 
the effects of indoor compared to outdoor activities on attention restoration and anxiety among 
Taiwanese college students.  Each student participated in one of five leisure conditions (e.g., 
chatting, surfing the internet, gardening, exercising, and walking) for 30 minutes, followed by an 
assessment of their attention restoration.  The authors found that outdoor activities better-
restored participant’s attention.  Walking in nature (on a scenic route around campus) was 
significantly associated with both a reduction of anxiety and restored attention whereas 
gardening was only associated with restored attention and exercise (playing a sport outside: 
basketball, volleyball or tennis) was not associated with any improved mental health outcomes.  
Interestingly, chatting (talking with friends in a classroom) also was associated with improved 
mental health in terms of reduced anxiety and improved attention whereas surfing the internet 
was not associated with any improved mental health outcomes.  
Furthermore, Ottosson and Grahn (2005) found that a period of leisure time outdoors 
enhanced older adults’ powers of concentration significantly more than the time they spent 
reading in a favorite room. Exercise in natural environments has also been linked to greater 
mental health outcomes than indoor settings (Thompson et al., 2011). These findings highlight 
  
 
15 
 
how different types of leisure activities can impact restoration differently.  One goal of this study 
is to extend this research by exploring if these individual benefits carry over to family 
interactions.  
Impact of Natural Environment on Mental Health Outcomes 
Similar to the leisure studies literature; environmental psychology studies have attributed 
a multitude of positive outcomes to exposure to natural environments especially in regards to 
mental health outcomes.  Drawing from Attention Restoration Theory (Kaplan, 1995), research 
illustrates how interaction with the natural environment is related to improvements in 
concentration (presumably through restoration of directed attention from fatigue) among 
individuals of a variety of ages:  youth (Faber Taylor & Kuo, 2009), college students (Berman, 
Jonides & Kaplan, 2008), adult women (Cimprich, 1993), and the elderly (Ottosson & Grahn, 
2005). 
Multiple empirical studies have been conducted to understand the effects of nature on 
individuals’ attention and cognitive functioning as proposed by Attention Restoration Theory.  
For instance, Cimprich (1993) prescribed engagement in restorative activities (of which the 
majority of respondents primarily reported walking in nature and gardening) three times a week 
for at least 20-minutes to an experimental group of women recovering from breast cancer for 12 
weeks immediately following their surgery.  The researchers measured the attention capacity of 
all participants four times during this four-month period in which most of the participants were 
also undergoing either radiation or chemotherapy treatment.  All of the participants initially 
reported severe attention deficits; however, the women in the experimental group showed 
significant improvements in their attentional capacity over time while the control group showed 
a significant decline.  Furthermore, participants in the restorative group were more likely to go 
back to work sooner and begin new leisure projects (e.g., language and music lessons, weight 
loss programs) than the control group.  
Similarly, research studies have found that a one-time walk in nature can also restore 
directed attention.  For instance, Berman, Jonides, and Kaplan (2008) examined directed 
attention of college students after a 50-55 minute walk at an arboretum (2.8 miles) compared to 
when they walked in a downtown area for the same length of time on another occasion. The 
authors found that both attention (as measured by digit span backwards) and mood (as measured 
by the positive and negative affect schedule) independently improved after the walk in nature; 
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additionally, they found that mood did not correlate with attention. Evidence of attention 
restoration in college students was also found in a study that randomly assigned participants to 
one of three groups:  walk in a park, walk in an urban environment, or sit in a comfortable chair 
reading magazines.  The results showed that participants who walked in the park for 40 minutes 
performed significantly better on the cognitive functioning test of proofreading (Hartig, Mang & 
Evans, 1991).  
Faber Taylor and Kuo (2009) found that time spent in nature also affected children’s 
directed attention capacities.  For instance, the researchers found that children aged 7-12 with 
ADHD concentrated better after a 20-minute walk in a park compared to when they walked in a 
neighborhood or downtown area (Faber Taylor & Kuo, 2009).  There is also evidence that shows 
children with ADHD show improvements in attention deficit symptoms after participating in 
green outdoor activities, more so than other settings even when the activities were matched 
across settings (Kuo & Faber Taylor, 2004).   
This literature from the fields of human development and family studies, family leisure, 
and environmental psychology highlight the importance of parent-youth relationships as well as 
the benefits of engagement in leisure and exposure to nature on health and well-being. An 
empirical study, like the current one, is needed to integrate these concepts, theories, and research 
to best serve, understand, and meet the everyday needs of families.  
Integration of Disciplines: Impact of Family-Based Nature Activities on Family Outcomes 
Strategies and interventions to improve health are of great current interest and 
practitioners, researchers, and policymakers increasingly recognize the value and connections 
between exposure to nature and improved health (Ewert, Mitten, & Overholt, 2014). Although 
there is a national movement encouraging children and families to spend more time outdoors 
through initiatives such as the Take a Kid to the Park Program, No Child Left Inside Movement, 
and Let’s Move Outside Campaign, the benefits of nature engagement for families remains 
significantly under-researched (Flett, Moore, Pfeiffer, Belonga, & Navarre, 2010). This 
relationship needs to be examined knowing that exposure to nature goes beyond the promotion of 
physical health benefits, but shared repeated nature interactions have the potential to influence 
family identity, sense of belonging, and continuity of meaning across generations (Fiese et al., 
2002). For instance, in an evaluation of a Natural Playscape, a place that is typically viewed as a 
child’s playground, Izenstark & Ebata (2014) found that participants most often visited the 
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Playscape with other family members. Participants reported that it was a destination they 
selected when they wanted to accommodate multiple family members (both immediate and 
extended) because it offered “something for everyone.”  Moreover, parents reported that visiting 
the Natural Playscape increased family interaction (e.g., bonding, sense of togetherness) and 
encouraged value sharing (e.g., transmitting nature values to their children).  For example, a 31-
year-old father of 3 said,  
When I was growing up, my dad took us fishing a lot.  We were outside constantly…so I 
was raised outside and I feel I should pass that on to my kids 'cause it's something I really 
enjoy, and I figured if I can pay it forward, to get my kids to enjoy nature and to 
understand nature, then they'd be more comfortable outside.  
These parents’ desire to expose children to nature echoes literature that shows how 
exposure to nature at a young age is especially important because these early experiences are 
linked to increased positive environmental attitudes and behaviors in adulthood (Chawla, 2007; 
Wells & Lekies, 2006).  For instance, Bixler, Floyd and Hammitt (2002) examined adolescents 
play environments and found that children (prior to the age of 10) who more often played in 
wilderness areas as a child were more likely to prefer these same types of settings in adulthood. 
This literature highlights that parents often purposely select family-based nature activities to 
encourage family interaction and value sharing; yet, less is known about how a family-based 
nature activity compares to other types of leisure activities.   
Izenstark and Ebata (2016a) also theorized that family-based nature activities (FBNA) 
have the potential to uniquely influence family functioning compared to other types of leisure 
activities.  The authors argued that the benefits of nature participation achieved through ART 
(e.g., being mentally restored, and thus, less irritable and able to pick up on social cues more 
readily; Kaplan, 1995) is a valuable resource for executive functioning and self-regulation 
(Kaplan & Berman, 2010) and can impact the quality of interactions with other family members 
(i.e., mental and emotional resources impact parents reactions to their children; Dix, 1991). 
Conversely, other types of leisure activities (e.g. watching television, going to an amusement 
park) may increase mental fatigue which can lead to feelings of irritability, anxiety and lower life 
satisfaction (Frey, Benesch, & Stutzer, 2007; Kubey & Csikszentmihalyi, 2002), and thus can 
negatively influence family interactions. 
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Furthermore, a pilot study that assessed college students’ perceptions of family leisure 
rituals in nature across their life-span found that family rituals in nature have the potential to 
foster family wellbeing (Izenstark & Ebata, 2016b). Almost every participant described how 
family time spent outdoors enhanced their family relationships especially in regards to deeper 
and more meaningfully communication exchanges and opportunities to bond.  Participants 
commonly described how spending family time outdoors “brought us closer together,” “created 
fond memories,” and “provided opportunities to talk and keep us informed about each other’s 
lives.” Many participants shared that because of these experiences “we are closer and stronger 
for it today.”  For instance one participant recalled,  
Spending time outdoors with my family helped our relationship because we were out in 
the middle of nowhere just by ourselves. Our lives were busy with my parents working 
all the time, so once in a while it was nice to just stop and spend quality time with each 
other. I remember not even having every meal with my parents because of their separate 
busy schedules, so having even a meal at the lake helped us to have more conversations 
and draw closer to each other. Doing this made me feel comfortable in talking to my 
mom, so even now I am able to tell my mom about things going on in my life. (Izenstark 
& Ebata, 2016b)  
 Furthermore, the low-cost or free, publicly accessible aspects of family-based nature 
activities may be particularly relevant to low-income families. For instance, a recent multi-state 
study using grounded theory explored how low-income mothers living in rural communities 
utilized the natural environment to promote the health of themselves and their family (Izenstark, 
Oswald, Holman, Mendez, & Greder, 2016).  The authors found that family-based nature 
activities played a significant role in participants’ lives by serving as a vehicle to provide 
individual (psychological, physical and social) and family (bonding, identity) health benefits. 
The mothers in the study spoke at length about the need for free, easy to access nature-based 
recreation opportunities to keep themselves and their family healthy. They reported how a lack 
of these resources negatively impacted their family’s health. These findings mirror existing 
research on low-income children living in rural areas. Studies have found that children with less 
access to recreational facilities were more likely to be overweight and report decreased physical 
activity (Gordon-Larsen, Nelson, Page & Popkin, 2006) whereas living near nature can moderate 
stressful life events that contribute to psychological well-being (Wells & Evans, 2003).  
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 These studies highlight how families who regularly participate in family-based nature 
activities together report a series of positive family outcomes.  Therefore, there is reason to 
believe that in this study, families who report a higher frequency of participation in nature-based 
routines may have more positive family interactions after the nature experiment compared to 
families who rarely spend time together in nature.  Rituals help establish emotional connections 
between family members (Spagnola & Fiese, 2007) that in turn may foster more positive 
interactions during the ritualized activity. Consequently, participating in a walk in nature for 
families who regularly participate in predictable FBNAs may serve as a meaningful ritual that 
contains elements of communication, commitment, and continuity that impact dimensions of 
their family functioning (e.g., sense of belonging, family identity, and transmission of values and 
beliefs. For instance, couples in families who adhered to more routines reported greater marital 
satisfaction (Fiese, Hooker, Kotary, & Schwagler, 1993) and literacy routines designed around 
family cultural practices were found to predict positive child outcomes (Serpell, Sonnenschein, 
Baker, & Ganapathy, 2002).  
Overview of Current Study 
This study contributes to literature in the fields of human development and family 
studies, leisure studies, and environmental psychology.  Currently, the body of literature on the 
health benefits of nature primarily focuses on the individual, despite the fact that most people 
spend time outdoors with other family members (Outdoor Foundation, 2008).  Additionally, 
“there is a glaring need for experimental research” (Dustin, Bricker, & Schwab, 2009, p. 5) that 
draws explicit causal inferences (rather than strong positive correlations) on the positive health 
outcomes derived from participation in outdoor recreation.  Therefore, this work will extend the 
literature in three main ways. First, it will investigate whether a 20-minute walk in nature with a 
family member causes increased attentional functioning for the parent and youth, the same way 
solo walks yield those benefits for individuals. Second, it will investigate whether the benefits 
derived from engagement in nature transmit to more positive family interactions.  Third, it will 
test whether long-term participation in nature-based routines impact short-term family interaction 
outcomes. This research can be used to inform policy and practice geared towards helping 
families better understand how to obtain the greatest benefits from their leisure time together.  It 
can also bring increased attention to the role of the family; a social context that has been missing 
from the environmental literature.  This will, hopefully, generate increased future 
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interdisciplinary studies to continue to strengthen the health and well-being of individuals, 
families, and communities. Family leisure time is viewed as “one of the few experiences that 
bring family members together for any significant amount of time today” (Zabriskie & 
McCormick, 2001, p. 287). Therefore, it is vital that parents are given the resources and 
knowledge they need to make the most of it.   
Research Questions 
The current study explored whether a walk in a natural environment restored individual 
attentional functioning in mothers and daughters more so than a walk in an indoor environment, 
the aftereffects of each walk on family functioning, and whether increased attention and family 
time spent in nature per month predicts greater family functioning outcomes.   
Specifically, the study examined three main research questions:   
1. Do mothers and daughters have: A) increased attention after the walk in the arboretum 
compared to the walk at the mall, and B) different perceptions of the environment at the 
arboretum compared to the mall? 
2. Do mothers and daughters exhibit more positive family functioning outcomes (in terms of 
cohesion, positivity, and negativity) after the walk at the arboretum compared to the mall 
walk?   
3. Is positive family functioning (in terms of dyadic cohesion, positivity, and negativity) 
predicted by A) higher attention scores after exposure to the walk at both the arboretum 
and the mall and B) a higher frequency of self-reported family time in nature per month?  
Given the literature review discussed above, it was hypothesized that mothers and 
daughters would experience increased attentional functioning after the walk in the natural setting 
but not the indoor setting as well as perceive the walk at the arboretum more favorably than the 
mall walk. In regards to the second research question, it was hypothesized that the mothers and 
daughters would exhibit more positive family functioning outcomes in the 10-minute family 
interaction task after the walk at the arboretum compared to the mall walk. Finally, it was 
hypothesized that a higher attention score and spending more family time in nature per month 
would predict greater family functioning outcomes after the walk in the nature condition but not 
after the walk in the indoor condition. 
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Chapter Three: Methods 
 The current study utilized an experimental within-subjects repeated-measures design in 
order to make a strong inference about the effects of nature on mother-daughter interactions.  
Each mother-daughter dyad participated in two counterbalanced environmental treatments – 
walking outdoors in a natural environment at an arboretum and walking inside at an indoor mall. 
Before and after each condition, participants’ attentional functioning was measured individually, 
followed by a family interaction task together. 
A number of considerations guided the study design. First, using an experimental 
research design was consistent with methods used in past research measuring the effects of 
setting on attention among individuals (e.g., Berman, Jonides, & Kaplan, 2008; Faber Taylor & 
Kuo, 2009; Ottosson & Grahn, 2005). Second, using a within-subjects experimental design, in 
which every participant served as their own control, reduces variability due to individual 
differences (subject heterogeneity) (Keppel, 1982) and increases the likelihood of detecting 
experimental effects with fewer subjects (Vonesh, 1983). This chapter describes the methods that 
were utilized in this study, including the sample, setting, data collection procedures, measures, 
and the data analysis plan.    
Sample 
Participant eligibility requirements. Prior to participant recruitment, the research 
protocol was approved by The University of Illinois Institutional Review Board (#15574) (see 
Appendix A). The target population for this study was mother-daughter dyads limited to youth 
between the ages of 10-12 years old.  Youth were limited to this age group for two main reasons: 
1) it is a developmental age period in which they could cognitively understand all elements of the 
study, and 2) preadolescents (10-12 year olds) spend more time outdoors than adolescents on 
both weekdays and weekends (Larson, Green, & Corell, 2011).   
All participants in this study were also required to meet the following eligibility 
requirements: 1) were physically able to walk for 20 minutes with no pre-existing health or 
medical issues that prevented them from doing so safely, 2) the adult in the study was the youth’s 
mother (biological and/or adopted), 3) the mother-daughter dyad lived in the same household, 
and 4) the daughter in the study was between the ages of 10-12 years old.   
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Only mother-daughter dyads were recruited in order to preserve statistical power given 
past research that has shown dyadic differences between mother-son and mother-daughter time 
spent outdoors.  Lam, McHale, and Crouter (2012) found that daughters spent more dyadic time 
with mothers than sons by age 13.  Furthermore, McHale, Crouter, and Tucker (2001) assessed 
middle childhood free-time across 7 different categories of activities (e.g., hobbies, sports, 
television watching, etc.) and found that girls’ school grades were positively predicted by time 
spent with their mothers in outdoor play whereas it did not positively predict this relationship for 
boys.  
Recruitment. A nonrandom, convenience sampling method was used to recruit research 
participants. Although a nonprobability sampling procedure decreases the external validity of the 
study (Trochim & Donnelly, 2001), this sampling procedure was recommended for studies with 
smaller sample sizes that involve more intensive procedures (e.g., intervention, interaction task) 
in which a random sample of participants is not feasible (Greenstein, 2012).  
Participants were recruited from the local community in Champaign-Urbana, Illinois 
through the University of Illinois electronic newsletter, flyers in schools, posters at public venues 
(e.g., library, park district, laundry mat, grocery store) and through word of mouth.  The 
advertisements invited families, specifically mother-daughter dyads, to participate in a “Family 
Leisure” study designed to examine family relationships during two family leisure activities (see 
Appendix B).  All families interested in participating were first screened for eligibility via 
telephone or email prior to study enrollment which ensured all participants met the selection 
criteria stated above. In the demographic questionnaire, mothers were asked, “How did you hear 
about the study” to better understand the sample selection. The results showed that 50% of 
participants were recruited through the University of Illinois electronic newsletter, 39.3% from 
flyers in public places (e.g., library, farmers market, schools), and 10.7% through word of mouth.  
Sample description. There were a total of 28 mother-daughter dyads who participated in 
the study (see demographic table 1). Mothers ranged in age from 27-55 years old (M = 40.5, SD 
= 7.07) and 46.4% had a graduate degree. The race/ethnicity of the sample of mothers was 78.6% 
White/Caucasian, 10.7% Black/African American, 3.6% Asian/Asian American, and 6.9% 
multiracial. Fifty-seven percent of the mothers reported being married, and 40% of the sample 
reported having a household income of $75,000 or more. Daughters ranged in age from 10-12 
years old (M = 10.66, SD = .88).  The race/ethnicity of the youth participants was 75% 
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White/Caucasian, 10.7% Black/African American, 7.1% Asian/Asian American, and 7.1% 
multiracial. Results from the demographic questionnaire showed that participants resided in 10 
different zip codes within Champaign County and one zip code from Piatt County.  
Missing data. Of the 28 mother-daughter dyads who participated in the larger study one 
was removed from the data set because they only completed one of the experimental conditions - 
making the total sample size 27.  Of the 27 dyads that completed the entire study, the first five 
families received two different family interaction tasks3 and thus their observational data could 
not be used (n = 22). Therefore, the analytic sample to answer the first research question (effect 
of leisure setting on attention) was 27 mother-daughter dyads (54 data points across the two 
conditions). The analytic sample to answer research questions 2-4 (effect of leisure setting on 
family interactions) was 22 mother-daughter dyads (44 data points across the two conditions).  
Table 1  
Participant Demographic Information  
Variable Mothers Daughters 
 % of Respondents % of Respondents 
Race/Ethnicity   
   White or Caucasian  78.6 75 
    Black or African American  10.7 10.7 
    Multi-racial 6.9 7.1 
    Asian or Asian American 3.6 7.1 
Education   
   Graduate degree 46.4  
   Undergraduate degree 28.6  
   Some college 21.4  
   High school diploma/GED 3.6  
Annual Household Income   
   75,000 or more 40  
   50,000-74,999 36  
   35,000-49,999 12  
   25,000-34,999 8  
   12,0001-24,999 4  
Marital Status   
   Married 57.1  
   Divorced 17.9  
   Single 24.7  
 
                                                            
3 Originally, the study was designed to have families play a similar but different game after each experimental 
condition. However, in examining this data, the two different games influenced different behaviors in the mother-
daughter interaction making the behavioral comparisons between the two time-points invalid.   
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Setting 
Two field sites were selected for this study – an indoor mall and an outdoor arboretum.  
Each site was selected based on the following criterion: 1) they were ‘real’ places where families 
could spend leisure time together during daily life, 2) they were in a close geographic proximity 
to the research laboratory, and 3) they resembled one another in some aspects of both physical 
design (e.g., level terrain, well maintained, a concrete path that formed a loop) and social 
atmosphere (low volumes of ambient noise, minimal levels of pedestrian traffic) (Faber Taylor & 
Kuo, 2009). 
Outdoor location. The outdoor experiment took place at the University of Illinois 
Arboretum
4
 in Urbana, Illinois, located four driving minutes (1 mile) from the research 
laboratory.  The Arboretum contains 57 acres of tree groves, gardens, and a large pond. 
Participants walked the Dr. Frank W. Kari Walkway, which is one-third of a mile in length.  This 
trail was selected because it met the operational definition of the natural environment utilized in 
this study (see Chapter 1): 1) it was outdoors, 2) it contained a high volume of tree canopy and 
surrounding vegetation (greenness), and 3) there were few “built” features within this setting 
(e.g., low volumes of ambient noise, limited crowding; away from potential threats of other 
people and vehicles). The presence of these natural characteristics were selected to foster a 
restorative experience that helped participants feel a sense of being away, extent, fascination, and 
compatibility. 
Indoor mall location. The indoor experiment took place at Lincoln Square Mall in 
Urbana, Illinois, located four driving minutes (1 mile) from the research laboratory.  Lincoln 
Square Mall is a small shopping center on a nine-square block site and at the time of the 
experiment had about ten commercial stores in business.  Lincoln Square Mall was purposely 
chosen because it is similar to the Arboretum in that it was a local walking destination, the 
geographic terrain was flat, the mall had a low volume of noise, there were few pedestrians, and 
it was in close geographic proximity to the research home.   
                                                            
4Initially, Meadowbrook Park in Urbana, Illinois was selected as the outdoor location.  However, upon piloting the 
study it was discovered that it took significantly longer to drive to Meadowbrook Park (10-15 minutes longer) than 
the indoor condition. Additionally, the main roads leading to Meadowbrook Park were closed for a large portion of 
the 2015 summer due to construction. These factors made it unfeasible to transport participants to the park and 
back in a timely manner.  
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Data Collection Procedures 
Data collection took place between June and November 2015. Exposure to each condition 
occurred on the same day of the week, at the same time of day, and at least one week apart to 
minimize confounding variables (Faber Taylor & Kuo, 2009). The order (i.e., whether a dyad 
received the mall and/or arboretum walk first) of the experimental conditions was randomly 
counterbalanced in order to prevent practice effects. Each experimental treatment took 
approximately 1.5 hours to complete and consisted of three phases (see Table 3). Prior to data 
collection, all study procedures and measures were piloted in April 2015. Changes to the data 
collection methods from the dissertation proposal as a result of the pilot study are documented in 
corresponding footnotes throughout the methods section.            
Phase one (pre-test). During phase one, all participants were instructed to meet at the 
Doris Kelley Christopher Hall Family Resiliency Center (FRC) in Urbana, Illinois.  Upon arrival, 
the participants were taken into the FRC Research Home and asked to sit at the kitchen table to 
begin the study. In order to maintain consistency throughout the experimental conditions, the 
mother and daughter were given assigned seats at the kitchen table. Additionally, the window 
shades of the FRC Research Home were closed in order to decrease exposure to sunlight and 
other natural elements.  
On the first day of data collection, participants were first given a detailed description of 
the study (without revealing the walking locations) and asked to complete the required 
Institutional Review Board (IRB) consent forms (see Appendix A). The mother completed a 
written consent form for both herself and her child in addition to the child signing their own 
written consent form. Participants were given a brief overview of the study requirements and 
asked if they had any questions before signing the written consent forms.  Participants were told 
that they have the option to choose to stop participating in the study at any time.  They were also 
told that they could skip any questions or activities they did not wish to participate in throughout 
the study.  Participants were given their demographic questionnaires prior to the first day of data 
collection and were asked to complete them ahead of time; however, the researcher did not 
collect their demographic questionnaires until after they completed their IRB consent form. 
Once all of the paperwork was completed, participants began the study with a 10-minute 
attention fatiguing activity. This 10-minute activity involved the mother and daughter 
simultaneously but separately solving math problems (for five minutes) and then a word search 
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(for five minutes) while construction noise loudly played in the background. Consistent with 
Berman, Jonides, and Kaplan’s (2008) study, it was believed that “…taxing participants’ 
directed-attention abilities beyond the backwards digit-span task would increase sensitivity to the 
effects of the nature intervention (p. 1208).” After the attention fatiguing activity, the mother and 
daughter were taken into two separate rooms to complete their pre-test attention psychological 
assessment.  The daughter remained at the kitchen table with one researcher while the mother 
was taken into the adjacent room with another researcher. In their separate rooms, both 
participants completed the digit span backwards questionnaire
5
. To ensure consistency in the 
delivery of the digit span backwards test, the researchers had one ear bud in their ear that was 
plugged into a metronome to make sure they read the numbers at a consistent pace of one 
number per second. This first phase took approximately 15-20 minutes to complete.  
Phase two (treatment). The second phase of the research procedure involved the 
treatment condition.  Due to liability issues the researcher and participants each drove their own 
car to the experimental site location. Methodological counterbalancing was used to decrease the 
chance of practice effects, where participants enrolled in a study may show a general 
improvement or fatigue during the course of the testing (Keppel, 1982).  Participants were 
randomly assigned to each of the two conditions (see Table 2). A contingency plan was in place 
that involved rescheduling participants a week later on the same day of the week at the same 
time of day for situations where the outdoor nature condition was unfeasible because of 
inclement weather.  This plan helped maintain the randomly assigned order of the conditions as 
opposed to switching the participant to the indoor condition (if it was their first trial).  
Table 2 
Summary of Experimental Counterbalancing 
Participants Condition 1 Condition 2 
Group 1 ARBORETUM MALL 
Group 2 MALL ARBORETUM 
 
                                                            
5In addition, to the digit span backwards test participants were also asked to complete a digit span forwards test 
and the Positivity and Negativity Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). However, data from 
these scales are not reported in this study.  
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Outdoor park condition. Participants assigned to the outdoor condition drove from the 
FRC to the Arboretum (approximately a four-minute commute).  The researcher asked the 
participants to park in the Japan House parking lot. The researcher then walked the parent-youth 
dyad to the start of the trail head (about 100 feet).  At the trail head, participants were instructed 
to take a 20-minute self-guided walk following the Frank W. Kari Walkway (see Appendix C).  
An audio-recorder
6
 was given to the parent to put in their pocket and/or in a running belt around 
their waist (in case they did not have a pocket) to keep their hands free during the walk. The 
mothers were also given a timer that went off 10 minutes into the walk – serving as an auditory 
signal that they were halfway done – prior to the walk they were instructed to click “start” once 
the timer went off to restart the clock for their final 10-minutes. After completion of the 20-
minute outdoor walk, the researcher met the participants at the trailhead and collected the audio-
recorder and timer. Next, the participants were instructed to drive immediately back to the 
Family Resiliency Center.   
Indoor mall condition.  Participants assigned to the indoor condition drove from the FRC 
to Lincoln Square Mall (approximately a four-minute commute).  Participants parked in the 
south parking lot of the mall and entered Lincoln Square mall through the south doors (see 
Appendix D).  All participants were instructed to take a 20-minute self-guided walk.  An audio-
recorder was given to the mother to put in her pocket and/or in a running belt around her waist to 
keep the participant’s hands free during the walk.  A timer was given to the mother that was set 
to go off 10 minutes into their walk so that they could more easily keep track of the time and 
return to the south entrance of the mall after 20-minutes of walking.  After completion of the 20-
minute indoor walk, the participants were instructed to immediately drive back to the Family 
Resiliency Center.        
Phase three (post-test).  The third data collection phase began once the mother-daughter 
dyad returned to the FRC research home.  Immediately upon arrival to the FRC, both the parent 
and youth were taken into separate rooms (i.e., daughter sat at the kitchen table and the mother 
sat at a table in the adjacent room) to complete their post attentional functioning psychological 
                                                            
6In the preliminary exam, the researcher proposed having both the mother and daughter wear an audio-recorder 
during the two walks. However, participant interviews during the pilot stage of the study revealed that the audio-
recorder influenced the daughters’ behavior but did not have as big of an effect on the mothers. The audio data 
was not analyzed for this study.    
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assessment
7
 with trained researchers. On average, it took participants 10-15 minutes to complete 
the measures in this first segment of phase three.           
After completion of the attention test, mothers were then escorted to the dining area to 
rejoin their daughter at the kitchen table and begin a 10-minute puzzle-solving family interaction 
task. During this task, mother-daughter dyads were asked to work together to solve as many 
puzzles as they could in the course of 10-minutes while being video-recorded. Specifically, they 
played the game Q-bitz, which required participants to replicate the displayed pattern on the Q-
bitz card using 16 challenge cubes that were arranged in a wooden tray. Once a puzzle was 
completed the mother-daughter dyad was instructed to take a picture of the final product and 
then start another puzzle. At both time points, participants engaged in the exact same family-
interaction task (playing Q-bitz), however, the color of the cubes and specific puzzles were 
different at each time point to prevent fatigue and practice effects
8
.   
A problem-solving family interaction task was specifically chosen because it encouraged 
the mother-daughter dyads to work together in a way that fostered the use of individual attention 
and joint communication. This methodological approach has known validity and reliability that 
is different than traditional self-report measures (Lindahl, 2001) as it allows researchers to 
directly observe how family relationships affect one another and the “dynamic, reciprocal and 
transactional ways in which these effects take place” (Kerig & Lindahl, 2001, p.2).   
To reduce social desirability, as participants may act differently when being observed 
(Copeland & White, 1991; Haynes, & Horn, 1982), participants completed the family interaction 
task in a research home as opposed to a laboratory to help them feel more comfortable. 
Unobtrusive video-recording equipment was also used so participants’ did not see video-
recorders in their direct line of vision (Copeland & White, 1991). Additionally, the researchers 
were not in the same room as the participants when completing the task which gave them a sense 
                                                            
7 At post-test, similar to pre-test, participants were also asked to complete the digit span forwards test and the 
Positivity and Negativity Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). However, data from these 
instruments are not reported in this study. 
 
8In the preliminary exam, the researcher proposed having the participants engage in a problem-solving conflict 
task. However, these conflicts and disagreements between mother-daughter dyads became so heated that it took 
away from the purpose of the study. Additionally, it was difficult to make the conditions as similar as possible 
when even the slightest change in a game or conflict made the conditions seem different when coding the data.  
Therefore, it was decided to keep the two family interaction tasks as similar as possible to help control for 
confounding variables. 
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of privacy.  Finally, participants were also given an interesting problem-solving family 
interaction task which encouraged direct engagement in the task at hand – allowing participants 
to decrease their awareness of being video-recorded and observed (Gilbert & Christensen, 1985).     
Closing interview.  During the second day of data collection, once participants were 
completely finished with all aspects of the experimental design, they were asked to participate in 
a closing interview
9
. The purpose of the interview was to better understand both the mothers' and 
daughters' perceptions of the two walks (e.g., which walk was their favorite, which walk left 
them more relaxed, and which walk they would select if they wanted to have an important 
conversation with one another in the future) and to learn more about their family leisure rituals 
and routines in daily life and the meaning attached to those activities. The closing interview took 
approximately 15-20 minutes to complete, and trained researchers conducted individual 
interviews with the mother and daughter simultaneously but in separate rooms of the FRC. The 
data collected from the interviews were not analyzed for this study but are mentioned based on 
their integral part in the study design.     
Table 3 
Summary of Experimental Phases 
Phases Time 1 Time 2 
One (Pre-test) 
 
 Participant consent 
 Demographic questionnaire 
----------------------------------- 
 Attention fatiguing activity 
 Assessment of attentional 
functioning 
 
 
 
 Attention fatiguing activity 
 Assessment of attentional 
functioning 
Two (Experimental 
Treatment) 
 Walk at Park or Mall  Walk at Park or Mall  
Three (Post-test) 
 
 Assessment of attentional 
functioning 
 Family interaction task 
 Assessment of attentional 
functioning 
 Family interaction task 
 Interview 
 
                                                            
9 During the closing interview, mothers and daughters were asked to complete a 10-item Family Cohesion and a 
10-item Family Communication scale on their own prior to the verbal interview. However, data from these 
measures are not analyzed in this study.   
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Incentives. After completing the study, participants received a total sum of $25, two free 
one-day recreation passes to the Champaign Park District’s aquatic center (for participants who 
completed the study between May-August, 2015) or the Virginia movie theatre (for participants 
who completed the study between September-November, 2015), and had their name entered into 
a drawing to win a $50 Amazon gift card. Mothers and daughters also benefited from having the 
opportunity to spend family leisure time together – giving them the opportunity to enjoy one 
another’s company and catch up on daily life.  
Measures 
 The main constructs of the study were measured using quantitative assessments.  
Measurement scales were selected based on their alignment with the research questions and use 
in prior studies examining the relationship between attentional functioning and physical 
environment.    
Attentional Functioning 
Digit span backwards (DSB).  The digit span backwards test was the primary instrument 
used to measure attentional functioning because it has been one of the most reliable measures of 
concentration in past studies (Berman, Jonides, & Kaplan, 2008; Faber Taylor & Kuo, 2009) and 
has known validity and reliability (Lezak, 1983). It is a standardized clinical measure of attention 
that requires sustained concentration to listen to a sequence of numbers (e.g., 0-2-1-2) and then 
repeat the sequence out loud in reverse order (e.g., 2-1-2-0).  With each correct response the 
participant receives a sequence of numbers that is one number longer than the prior sequence 
until they fail two consecutive trials (Wechsler, 1981). Participants' attention was measured 
before
10
 and immediately after the experimental condition in order to capture regeneration of 
attentional capacity (Berto, 2005). 
Assessment of Setting 
Perceived environment assessment. Following the post-test of the digit span backwards 
instrument, participants were asked to rate their perception of the environment after each 
condition.  Specifically, mothers and daughters were asked to rate each setting on 7 different 
                                                            
10After piloting the study, a pre-test digit span backwards test was added to the study protocol to “enhance the 
methodology by providing baseline information about initial attentional capacity” (Berto, 2005, p.250) and to 
capture change in attention after each experimental condition. 
  
 
31 
 
items (e.g., fun, relaxing, interesting, scary, boring, weird and/or uncomfortable) using a 3-point 
scale ranging from 0 = Not at all to 2 = Very (Faber Taylor & Kuo, 2009). 
Family Functioning Coding Scheme 
The video-recorded direct observational data from the 10-minute family interaction task 
was coded using an adapted version of the System for Coding Interactions and Family 
Functioning (SCIFF; Lindahl & Malik, 2000a).  This coding system was utilized to examine 
three different family functioning variables: dyadic cohesion, positivity, and negativity (see 
Table 4 for abbreviated descriptions). Each of these family interaction variables were coded 
separately in 30-second intervals from digital recordings of the mother-daughter family 
interaction tasks. Cohesion captured the “sense of unity, togetherness, and closeness within a 
family” (Lindahl & Malik, 2000a, p.12) and was coded as a dyadic-level variable. A higher score 
on dyadic-cohesion reflected a family that was emotionally connected and worked together to 
accomplish the interaction task. Positivity captured the extent to which individuals within the 
dyad displayed positivity in their tone of voice, facial expression, body language as well as the 
feeling and content of what was said. This construct was coded at the individual-level.  Thus, 
mother and daughters received individual scores for their level of positivity displayed during the 
10-minute family interaction task. Finally, negativity captured “clear expressions of tension, 
frustration, anger, irritation, and hostility, as well as more subtle forms of negative affect 
including tension in voice, face, or body (Lindahl & Malik, 2000a, p.10).”  Negativity was also 
coded at the individual level, thus mothers and daughters received separate scores for their level 
of negativity throughout the interaction. Coders rated each behavior (family-level cohesion, 
individual-level positivity, and individual-level negativity) on a 4-point Likert scale (0 = lack of 
a characteristic, 3 = highly characteristic) during each 30-second interval.    
Two undergraduate research assistants (who will be referred to as undergraduate assistant 
one and two) and the principal investigator made up the coding research team.  Undergraduate 
research assistant one (who had been involved on the project for three semesters and helped with 
data collection and entry) and the principal investigator worked together to adapt the SCIFF sub-
scales for cohesion, positivity, and negativity to fit the specific research questions and family 
interaction task performed in this study (Bakeman & Gottman, 1997, pg. 36). 
Undergraduate assistant one and the principal investigator worked together and watched 
the six digital video recordings from the pilot data (which is not used in any of the finalized 
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analyses) to adapt the different sub-scales based on the nature of the family interaction task 
(solving puzzles) and research questions. Three of the main changes they made included: 
adapting the macro-level structure of the coding system (giving each family one global rating) 
into a micro-level coding structure to rate each behavior in 30-second intervals; expanding the 
positive affect sub-scale into a positivity sub-scale to account for the positive words, mantras, 
compliments given to one another; and finally transforming positivity and negativity from a 
family-level code to an individual-level code in order to capture the differences in behavior 
between participants. Once the sub-scales were adapted, inter-coder reliability was assessed to 
ensure consistency using the adapted sub-scales. The adaptation of the coding scheme was 
finalized and ready for use in the fall of 2015.  
 Once the coding system was finalized, the lead investigator and a new undergraduate 
research assistant (number two), who was not familiar with the study’s research questions or 
hypotheses officially began coding the family interaction data.  All coders were blind to the 
experimental setting preceding the family interaction task. Dr. Aaron Ebata blinded the digital 
recordings of the family observation tasks by changing the ID number on all of the videos as 
well as randomized the order of the videos on the shared drive. Additionally, five to eight months 
had passed since the principal investigator had implemented the data collection, which decreased 
the likelihood of remembering the condition.    
Coders were trained using Lindahl and Malik’s (2000a) training guidelines. This included 
15 hours of training that involved the following: an introduction and review of the coding 
manual, reviewing tapes of coded transcripts rated by undergraduate research assistant one and 
the principal investigator, conducting coding on review tapes with the principal investigator 
(each coded the video separately but then compared codes), and  guided independent coding 
practice. Inter-rater reliability between the two coders (i.e., undergraduate research assistant two 
and the principal investigator) was above the recommended .70 before coding data from the 
study (Lindahl & Malik, 2000b). Each week the coding team met to discuss questions in the 
coding process and difficult coding situations that arose to prevent observer drift (Lindahl & 
Malik, 2000a).   
Each video-recorded family interaction was watched at least three times. Each behavior 
was coded separately, in that cohesion was coded first for every video (n = 44), followed by 
negativity (n = 44) and then positivity (n = 44). The principal investigator was the primary coder 
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for cohesion and positivity while undergraduate research assistant two randomly double-coded 
20% of the videos to ensure reliability. Undergraduate research assistant two was the primary 
coder for negativity and the principal investigator randomly double-coded 20% of the videos for 
the reliability analysis. Inter-observer reliability was averaged and calculated using intraclass 
correlations, a preferred alternative to correlations, which assesses “the rate of agreement 
between two or more raters on a continuous scale while controlling for any systematic bias 
among raters” (Shrout & Fleiss, 1979 as cited in Lindahl, 2001, p. 27). Adequate interrater 
reliability was found for cohesion (.87), mother positivity (.93), child positivity (.79), mother 
negativity (.85), and child negativity (.79).  
Table 4  
Summary of family functioning code descriptions  
Level of Codes Codes Descriptions 
Dyadic Level Cohesion “Cohesiveness represents the sense of unity, togetherness, and 
closeness within a family. The degree of cohesiveness in a family 
is related to the extent to which family members are affectionate, 
respectful, and warm with each other. For highly cohesive 
families, there is a sense of mutual appreciation between the 
family members as they work together toward a common goal 
(Lindahl & Malik, 2000a, p.12)” 
Individual 
Level 
Positivity “This code reflects the overall positive tone in each family 
member. Positivity can be expressed in different ways. 
Positiveness is assessed by tone of voice, facial expression, and 
body language. Tone of voice can be happy, excited, upbeat, or 
satisfied. Facial expressions include smiling, laughing, or looking 
relaxed. Specific positive behaviors include compliments, high 
fives, hugs, and pats. (Adapted from Lindahl & Malik, 2000a, p. 
11).” 
Individual 
Level 
Negativity “This code assesses the overall negative tone or level of tension in 
each family member. Negativity and conflict includes clear 
expressions of tension, frustration, anger, irritation, and hostility, 
as well as more subtle forms of negative affect including tension 
in voice, face, or body, a slightly raised voice, impatience, 
annoyance, or abruptness (Lindahl & Malik, 2000a, p.10).” 
 
Monthly Family Time Spent in Nature 
In the demographic questionnaire, mothers and daughters were asked, “How often did 
you spend time with your daughter OR mother and/or other family members outside (e.g., at a 
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park, backyard, walking) in the last month?”  Participants were asked to rate their frequency of 
participation based on  a scale from 1-7 with the following choices, “never”, “less than once a 
month”, “once a month”, “2-3 times a month”, “once a week”, “2-3 times a week”, “4-6 times a 
week” and “daily”.   
Analytic Plan 
Research question one A and B. The goal of research question one, part A was to 
examine mean differences in attentional functioning across the two settings for mothers and 
daughters.  First, a two-factor repeated measures analysis of variance (RM ANOVA) was 
conducted to examine if there was a mean difference in attentional functioning based on setting 
(arboretum, mall) and time (pre-test, post-test) to understand differences in attention within each 
condition – separate analyses were conducted for both mothers and daughters. A repeated 
measures ANOVA is an analytic approach that assesses differences in mean scores over two or 
more conditions in which the same participants participate in every condition within an 
experiment (Hertzog & Rovine, 1985). This analytic approach is also consistent with previous 
research that utilized a within-subjects experimental design to examine the effects of setting on 
attention (Berman, Jonides, & Kaplan, 2008; Faber Taylor & Kuo, 2009; Ottosson & Grahn, 
2005).  
Second, a change score (d = X2 (post-test DSB) – X1 (pre-test DSB)) was computed for each 
participant to compare group means and measure change with the pretest and posttest digit span 
backwards data. A higher score reflects greater attentional functioning after the experimental 
condition, whereas a lower or negative number reflects decreased attentional functioning.  Using 
the attentional change score, a two-factor RM ANOVA was conducted to explore mean 
differences based on setting (arboretum, mall) and role (mother, daughter). In order to verify the 
reliability of the change scores, an analysis of covariance (ANCOVA) was also conducted to 
assess posttest differences while controlling for pretest scores (Warner, 2008). The results for 
both the repeated measures ANOVA and ANCOVA were the same which verifies the use of the 
change scores; however, only the RM ANOVA’s are reported in this study.  
The goal of research question one, part B was to examine mean differences between how 
favorably the mothers and daughters rated the nature environment compared to the indoor 
environment. A series of two-factor RM ANOVA’s were conducted to assess mean differences 
based on setting (arboretum, mall) and role (mother, daughter) for each of the seven different 
  
 
35 
 
environmental perception variables (e.g., fun, interesting, relaxing). A Bonferroni correction was 
utilized to assess statistical significance in order to correct for the multiple comparisons (e.g., a 
significant p-value was determined by a value of less than or equal to .05 divided by 7 
comparisons = .007).   
Research question two. The second goal was to examine mean differences based on 
setting for each of the three family functioning outcomes (dyadic cohesion, positivity, and 
negativity) for mothers and daughters. A single cohesion score was given for each mother-
daughter dyad (i.e., both participants had identical scores on the variable) after each condition, 
and thus a one-way repeated measures analysis of variance was utilized to explore mean 
differences in cohesion between the nature and indoor setting. To examine mean differences in 
positivity (individual-level variable), a two-factor repeated measures ANOVA was utilized to 
explore mean differences based on setting (arboretum, mall) and role (mother, daughter). Finally, 
a two-factor repeated measures ANOVA was also conducted to explore mean differences in 
negativity (individual-level variable) based on setting (arboretum, mall) and role (mother, 
daughter).   
Research question three A and B. The third goal was to determine whether more 
positive family functioning (in regards to cohesion, positivity, and negativity) 
 
was predicted by a 
higher attention score after the walk in nature and spending more family time in nature per 
month
11
.  A series of linear regressions were conducted to examine predictors of dyadic 
cohesion, positivity, and negativity during the family interaction task after each experimental 
condition. Separate analyses were conducted for mothers and daughters for each variable in 
which pre-test DSB score was entered in Step 1, post-test DSB score was added in Step 2,  and 
monthly family time in nature was entered in Step 3. Separate analyses were also conducted for 
each experimental condition. 
 
 
 
 
                                                            
11 Initially, Hierarchical Linear Modeling (HLM) was attempted in order to handle the nested data structure of 
dyads within experimental conditions. However, there was not enough statistical power to run a multi-level model. 
A discussion of the analytical approach selected is addressed in the limitations section (Chapter 5).  
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Chapter Four: Results 
 Analyses of the research questions are presented in this chapter to better understand the 
effects of the natural environment on families. The central research questions were designed to 
explore whether a walk in a natural environment restored individual attentional functioning in 
mothers and daughters more so than a walk in an indoor environment, the aftereffects of each 
walk on family functioning outcomes as observed in the family interactions between mothers and 
daughters, and whether greater attention and family time spent in nature per month predicted 
greater family functioning outcomes.   
Data were first imported into the 22
nd
 edition of the Statistical Package for the Social 
Sciences (SPSS) software. The data were entered into the software twice by two separate 
research assistants in order to prevent data entry errors (Barchard & Pace, 2011). All variables 
were inspected for outliers (e.g., examining range, minimum and maximum values, and number 
of valid and missing cases). Descriptive statistics are presented in Table 5 with the mean, 
standard deviation, and range for all demographic and study variables. Pearson correlation 
coefficients were also conducted to explore bivariate associations between constructs. 
Throughout this chapter the descriptive statistics, statistically significant bivariate correlations, 
and analytic results are discussed with their corresponding research question.   
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Table 5 
Descriptive Statistics for Study Variables for Mothers and Daughters 
Variable 
N  
(Analytic 
Sample) 
Mother Data Daughter Data 
Nature Setting Indoor Setting Nature Setting Indoor Setting 
M 
(SD) 
Range M 
(SD) 
Range M 
(SD) 
Range M 
(SD) 
Range 
Pre-test 
Digit Span 
Backwards 
27 
7.93 
(2.40) 
3-13 
8.63 
(2.27) 
5-14 
5.59 
(1.78) 
3-9 
5.44 
(1.58) 
2-8 
Post-test 
Digit Span 
Backwards 
27 
9.19 
(2.65) 
4-14 
8.44 
(2.36) 
4-14 
6.04 
(1.81) 
3-10 
5.81 
(1.98) 
3-11 
Change in 
Attention 
27 
1.26 
(1.40) 
-1 to 5 
-.185 
(2.18) 
-3 to 4 
.444 
(1.34) 
-2 to 3 
.370 
(1.60) 
-3 to 5 
Dyadic 
Cohesion 
22  
dyads 
2.41 
(.25) 
2-2.95 
2.28 
(.24) 
2-2.95 
2.41 
(.25) 
2-2.95 
2.28 
(.24) 
2-2.95 
Positivity 22 
.516 
(.36) 
.05-1.4 
.434 
(.26) 
.05-1.2 
.602 
(.36) 
.10-
1.65 
.564 
(.24) 
.15-1.2 
 
Negativity 22 
.027 
(.05) 
.00-.15 
 
.084 
(.12) 
.00-.35 
 
.109 
(.13) 
.00-
.45 
.164 
(.15) 
.00-.45 
 
Monthly 
Family 
Time in 
Nature 
27 
M = 5.5  
(SD = 1.64) 
M = 5.82 
(SD = 1.74) 
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Research Question One, A 
The first research question had two parts. Part A of research question one explored the 
question, “Do mothers and daughters have increased attention after the walk in the arboretum 
compared to the walk at the mall?” First, a two-factor RM ANOVA was conducted to examine if 
there was a mean difference in attentional functioning based on setting (arboretum, mall) and 
time (pre-test, post-test). Next, a two-factor RM ANOVA using the attentional change score (as 
described in Chapter 3) was conducted to explore mean differences based on setting (arboretum, 
mall) and role (mother, daughter). 
Preliminary analyses  
Data showed that the digit span backwards scores for mothers ranged from 3-14. The 
mean score for mothers’ digit span backwards test was M = 7.93 (SD = 2.40) before the nature 
condition and M = 9.19 (SD = 2.65) after the nature condition. Mothers’ mean digit span scores 
before the mall condition was M = 8.63 (SD = 2.27) and M = 8.44 (SD = 2.36) after the mall 
condition. Mothers’ scores on the DSB were well within the established norms for the 
instrument
12
  
Daughters’ digit span backward scores ranged from 2-11. The average mean before the 
nature condition was M = 5.59 (SD = 1.78) while the mean after the nature condition was          
M = 6.04 (SD = 1.81). Similarly, the mean before the indoor condition was M = 5.44 (SD = 1.58) 
and after was M = 5.81 (SD = 1.98) for daughters.  
Bivariate correlations were conducted to examine associations among mother and 
daughter demographic characteristics and attention outcomes (see Table 6). Mother (age, 
education, and income) and daughter (age) demographic variables were not significantly related 
to any attention outcomes; thus, they were not controlled for throughout any of the analyses. Pre-
test DSB scores were highly correlated with post-test DSB scores in both the nature and indoor 
setting for mothers (r = .850, p = .0001; r = .556, p = .003) and daughters (r = .686, p = .0001;    
r = .618, p = .001).  
                                                            
12 Mothers mean digit span backwards scores in this study are similar to the results of a past study that explored 
attentional differences between participants pre and post-test DSB scores after a walk in two different settings: a 
natural environment (M = 7.90; SD = .37 pre-test to M = 9.40; SD = .41 post-test) and an urban environment (M = 
7.90; SD =. 30 pre-test to M = 8.40; SD = . 33 post-test) with a sample of adults (Berman, Jonides, & Kaplan, 2008). 
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Table 6  
Bivariate Correlations for Descriptive Statistics and Attention Variables among Mothers and Daughters 
 1 2 3 4 5 6 7 8 9 10 11 12 
1. Daughter Age 1.000            
2. Mother Age .125 1.000           
3. Mother Education 
.170 .482* 1.000          
4. Mother Income -.404 .240 .302 1.000         
5. Daughter Pre-Attention 
Nature 
.153 -.075 .156 .139 1.000        
6. Daughter Post-Attention 
Nature 
.148 .019 .162 .246 .686** 1.000       
7. Daughter Pre-Attention 
Indoor 
.164 -.079 .036 -.061 .601** .534** 1.000      
8. Daughter Post-Attention 
Indoor 
.081 .197 .264 .057 .403* .270 .618* 1.000     
9. Mother Pre-Attention Nature -.058 .006 .134 .313 .397* .204 .354 .078 1.000    
10.Mother Post-Attention 
Nature 
.023 -.089 .129 .327 .408* .360 .265 .073 .850** 1.000   
11.Mother Pre-Attention Indoor .044 .078 -.053 .236 -.020 -.100 .166 -.084 .629** .568** 1.000  
12.Mother Post-Attention 
Indoor 
-.114 .038 .061 .361 -.028 .131 .131 -.072 .468* .535** .556** 1.000 
*p<.05, **p<.01 
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Mean Differences in Attention Based on Setting and Time 
Mothers.  A repeated measures analysis of variance (ANOVA) with two within-subject 
factors was conducted to determine if there was a mean difference in attentional functioning (as 
operationalized by the DSB) based on walking location (arboretum vs. mall) and time of the test 
(pre-walk vs. post-walk) for mothers (see Table 7). There was a significant effect for the setting-
by-time interaction, F(1, 26) = 10.563, p = .003 indicating that the improvement in attention was 
greater after walking at the arboretum than at the mall (see Figure 1). The RM ANOVA showed 
no statistically significant main effects for walking location and/or time of the test
13
.   
Daughters. A two-factor repeated measures ANOVA for daughters indicated that there 
was no significant effect for the setting-by-time interaction, F(1, 26) = .029, p = 867. However, 
there was a main effect for time, showing that daughters attention (as measured by digit span 
backwards) improved after each walk, F(1, 26) = 4.48, p =. 044 (see Figure 1).  
Table 7 
Repeated Measures ANOVA Results Examining Attention by Setting (arboretum, mall) X Time 
(pre, post) 
Participant Arboretum Mall Setting Time Setting X Time 
 Pre 
test 
M(SD) 
Post 
test 
M(SD) 
Pre 
test 
M(SD) 
Post 
test 
M(SD) 
F  
(1,26) 
Partial 
2  
F 
(1,26) 
Partial 
2  
F  
(1,26) 
Partial 
2  
Mothers 7.93 
(2.40) 
9.19 
(2.65) 
8.63 
(2.27) 
8.44 
(2.36) 
.003 .000 3.82 .128 10.56** .289 
Daughters 
5.59 
(1.78) 
6.04 
(1.81) 
5.44 
(1.58) 
5.81 
(1.98) 
.373 .014 4.48* .147 .029 .001 
*p<.05, **p>.01 
                                                            
13RM ANOVA’s were also conducted to determine if there were any practice effects based on walking order (i.e., if 
the family walked at the arboretum during the first trial or second trial) and/or weather condition (e.g., summer, 
fall) for both mothers and daughters, the results showed no significant main effects or interactions.  
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Figure 1 
Attentional Differences after Each Walk Based on Setting (arboretum, mall) by Time (pre-, post-test)   
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Mean Differences Based on Setting and Role 
Mothers and daughters. A two-factor repeated measures ANOVA was conducted to 
explore change in attention (change in attention was calculated by post-test DSB minus pre-test 
DSB) based on setting (arboretum, mall) and role (mother, daughter) (see Table 8). There was a 
statistically significant setting-by-role interaction, F(1, 26) = 4.42, p = .045 showing that mothers 
had a greater significant improvement in attention after walking at the arboretum than daughters 
(see Figure 2). There was also a significant main effect for setting, F(1, 26) = 6.56, p = .017 
showing that the walk at the arboretum was associated with a positive direction of change in 
attention compared to the walk at the mall
14
.        
Table 8 
Repeated Measures ANOVA Results Examining Change in Attention by Setting (arboretum, mall) 
X Role (mother, daughter) 
Dependent 
Measure 
Mothers Daughters Setting Role Setting X Role 
 Nature 
M(SD) 
Mall 
M(SD) 
Nature 
M(SD) 
Mall 
M(SD) 
F  
(1,21) 
Partial
2  
F  
(1,21) 
Partial
2  
F  
(1,21) 
Partial
2  
Change in 
attention 
1.26 
(1.40) 
-.185 
(2.18) 
.444 
(1.42) 
.370 
(1.60) 
6.56* .201 .223 .009 4.42* .145 
*p<.05, **p<.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                            
14 A one-way RM ANOVA was also conducted with the between-dyads data (e.g., a single composite score for 
mothers and daughters was created) resulting in similar findings that mother-daughter dyads had a greater change in 
attention after the park setting compared to the mall setting, F(1,26) = 6.56, p = .017.     
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Figure 2 
Change in Attention Differences after Each Walk Based on Setting (arboretum, mall) by Role 
(mother, daughter)   
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Research Question One, B 
The second part of research question one explored the question, “Do mothers and 
daughters have different perceptions of the environment at the arboretum compared to the 
mall?” A series of two-factor RM ANOVA’s were conducted to assess mean differences based 
on setting (arboretum, mall) and role (mother, daughter) for each environmental perception 
variable. Statistical significance was assessed using a Bonferroni correction set at .007.   
Mean Differences in Environmental Perception by Setting and Role 
Mothers and daughters rated each of the two different settings (arboretum, mall) on 7 
different constructs (e.g., fun, relaxing, interesting) using a 3-point scale that ranged from           
0 = Not at all to 2 = Very. The RM ANOVA’s revealed no statistically significant setting-by-role 
interactions for any of the seven variables (see Table 9). There was a significant main effect for 
setting in that mothers and daughters rated the walk at the arboretum as more fun F(1, 26) = 
17.55, p = .0001, relaxing F(1, 26) = 12.58, p = .002, and interesting F(1, 26) = 10.05, p = .004 
than walking at the mall. Additionally, walking at the mall was perceived to be more boring    
F(1, 26) = 14.71, p = .001 than walking at the arboretum. It is noteworthy that there would have 
been a main effect for role in that daughters perceived the walk at the mall to be more scary   
F(1, 26) = 5.13, p = .032 than the walk at the arboretum if not for the Bonferroni correction.   
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Table 9  
Repeated Measures ANOVA Results by Perceived Environment Variables on Setting (arboretum, mall) X Role (mother, daughter) 
**p<.007 (Bonferroni corrected p-value) 
Dependent 
Measure 
Mothers Daughters Setting Role Setting X Role 
 Nature 
M(SD) 
Mall 
M(SD) 
Nature 
M(SD) 
Mall 
M(SD) 
F  
(1, 26) 
p  
Value 
Partial
2  
F  
(1, 26) 
p 
Value 
Partial
2  
F  
(1, 26) 
p 
Value 
Partial
2  
Fun 1.74 
(.45) 
1.22 
(.64) 
1.85 
(.77) 
1.37 
(.69) 
17.55 .0001** .403 1.044 .316 .039 .036 .852 .001 
Relaxing 1.81 
(.40) 
1.44 
(.58) 
1.81 
(.48) 
1.48 
(.70) 
12.58 .002** .326 .046 .832 .002 .057 .814 .002 
Interesting 1.85 
(.36) 
1.44 
(.58) 
1.7 
(.47) 
1.51 
(.64) 
10.05 .004** .279 .149 .703 .006 1.405 .247 .051 
Scary .04 
(.19) 
.04 
(.19) 
.22 
(.50) 
.11 
(.32) 
1.30 .265 .048 5.13 .032 .165 1.30 .265 .048 
Boring .00 
(.00) 
.41 
(.64) 
.15 
(.36) 
.44 
(.64) 
14.71 .001** .361 1.00 .327 .037 .520 .477 .020 
Weird .00 
(.00) 
.30 
(.47) 
.26 
(.53) 
.37 
(.63) 
4.75 .039 .155 3.00 .095 .103 1.99 .170 .071 
Uncomfor
table 
.11 
(.32) 
.26 
(.45) 
.22 
(.42) 
.22 
(.58) 
2.08 .161 .074 .107 .746 .004 1.00 .327 .037 
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Research Question Two 
The second research question explored, “Do mothers and daughters exhibit more positive 
family functioning outcomes (in terms of cohesion, positivity, and negativity) after the walk at the 
arboretum compared to the mall walk?” Repeated measures ANOVAs were conducted to 
examine mean differences for each family functioning outcome (cohesion, positivity, and 
negativity) based on setting (arboretum, mall) and role (mother, daughter).    
  Preliminary Analyses  
The family interaction data showed that the mean score for dyadic cohesion was higher 
after the nature condition compared to the indoor condition (M = 2.41; SD = .25 to M = 2.28;   
SD = .24). The mean score for positivity was slightly higher after the nature condition compared 
to the indoor condition for both mothers (M = .516; SD = .36 to M = .434; SD = .26) and 
daughters (M = .602; SD = .36 to M = .564; SD = .24). Alternatively, the mean score for 
negativity was higher after the indoor condition compared to the nature condition for both 
mothers (M = .084; SD = .12 to M = .027; SD = .05) and daughters (M = .164; SD = .15 to         
M = .109; SD = .13). 
Table 10 shows the bivariate correlations between each of the observed family 
functioning variables. Cohesion (a dyadic-level variable) after the nature condition was 
correlated with cohesion after the mall condition (r = .476, p = .025); yet this dyadic-level 
variable was not significantly correlated with any of the individual-level positivity and negativity 
variables for either setting. Mothers and daughters positivity scores were highly correlated in 
both the nature (r = .888, p = .0001) and indoor (r = .501, p = .018) setting. Mothers and 
daughters negativity scores were highly correlated in the indoor setting (r = .664, p = .001) but 
not the nature setting (r = .255, p = .253).  For only the nature condition, positivity and negativity 
were highly correlated with one another for both mothers (r = .643, p = .001) and daughters       
(r = .706, p = .0001) - indicating that participants with higher levels of positivity also displayed 
higher levels of negativity after the walk at the arboretum.  
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Table 10  
Correlations for Observed Family Interactions among Daughters and Mothers (Research Question 2) 
 1 2 3 4 5 6 7 8 9 10 
1. Dyadic Cohesion Nature 1.000          
2. Dyadic Cohesion Indoor .476* 1.000         
3. Mother Positivity Nature .073 -.053 1.000        
4. Mother Positivity Indoor  .300 .429* -.010 1.000       
5. Daughter Positivity Nature .075 -.106 .888** -.025 1.000      
6. Daughter Positivity Indoor -.031 .247 .270 .501* .370 1.000     
7. Mother Negativity Nature .057 -.145 .643** -.238 .419 .069 1.000    
8. Mother Negativity Indoor .005 -.307 .442* -.154 .391 -.009 .495* 1.000   
9. Daughter Negativity Nature -.020 -.050 .707** -.226 .706* .183 .255 .442* 1.000  
10. Daughter Negativity 
Indoor 
-.044 -.195 .433* -.114 .541** -.009 .142 .664** .653** 1.000 
*p<.05, **p<.01 
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Mean Differences in Dyadic Cohesion by Setting  
A one-way repeated measures ANOVA was conducted to determine if there was a mean 
difference in observed dyadic-cohesion during the interaction task after the arboretum condition 
compared to the mall condition. Mother-daughter dyads displayed significantly greater overall 
cohesion after the walk at the arboretum (M = 2.41, SD = .25) than after the walk at the mall    
(M = 2.28, SD = .24), F(1, 21) = 5.372, p = .031, partial eta squared .204 (see Figure 3). 
Figure 3 
Mean Differences in Dyadic Cohesion Based on Setting  
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Mean Differences in Individual-level Positivity and Negativity by Setting and Role  
A two-factor repeated measures ANOVA was then conducted to explore mean 
differences in setting (arboretum, mall) and role (mother, daughter) on positivity and negativity 
(see Table 11). Analyses of positivity did not yield a significant interaction between setting and 
role, F(1,21) = .566, p = .460. However, there was a significant main effect for role in that 
daughters exhibited more positivity than mothers F(1, 21) = 9.14, p = .006 during the interaction 
tasks (see Figure 4).   
Analyses of negativity showed a significant main effect for setting in that mothers and 
daughters exhibited less negativity after the walk at the arboretum compared to the walk at the 
mall, F(1, 21) = 7.493, p = .012. There was also a significant main effect for role in that 
daughters exhibited more negativity than mothers, F(1, 21) = 12.34, p = .002 during the 
interaction tasks
15
, however, the setting by role interaction was not significant, F(1, 21) = .008,   
p = .929 (see Figure 4).  
Table 11  
Effects of the Family Interactions on Setting (arboretum, mall) X Role (mother, daughter) Main 
Effects and Interactions 
Dependent 
Measure 
Mothers Daughters Setting Role Setting X Role 
 Nature 
M(SD) 
Mall 
M(SD) 
Nature 
M(SD) 
Mall 
M(SD) 
F  
(1, 21) 
Partial 
2  
F  
(1, 21) 
Partial
2  
F  
(1, 21) 
Partial
2  
Positivity .516 
(.36) 
.434 
(.26) 
.602 
(.36) 
.564 
(.24) 
.561 .026 9.14** .303 .566 .026 
Negativity .027 
(.05) 
.084 
(.12) 
.109 
(.13) 
.164 
(.15) 
7.493* .263 12.34** .370 .008 .000 
*p<.05, **p<.01 
 
 
 
 
                                                            
15 For comparison purposes, a one-way RM ANOVA was also conducted with a dyad-level score (e.g., the average 
of the two dyad members’ outcome scores) and resulted in similar findings for positivity, F(1, 21) = .561, p>.462 
showing that there was no mean differences between setting. However, there was a significant difference for 
negativity F(1,21) = 7.493, p = .012 indicating that dyads had more displays of negativity after the mall condition.   
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Figure 4  
Mean Differences in Positivity and Negativity after Each Walk Based on Setting (arboretum, mall) by Role (mothers, daughters)   
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Research Question Three, A and B 
Research question three explored “Is positive family functioning (in terms of dyadic 
cohesion, positivity, and negativity) predicted by A) a higher attention score after exposure to the 
walk at both the arboretum and the mall and, B) a higher frequency of self-reported family time 
in nature per month? To answer research questions three A and B, a series of hierarchical linear 
regressions were conducted for each family functioning outcome variable (cohesion, positivity, 
and negativity). For each regression equation variables were entered in three steps: pre-test digit 
span backwards (DSB) score was added in Step one, post-test DSB score was added in Step two, 
and monthly family time in nature was added in Step three. Preliminary analyses were conducted 
to ensure no violation of the assumptions of normality, linearity, multicollinearity and 
homoscedasticity.  
Preliminary Analyses  
Tables 12 and 13 represent the bivariate correlations examining the relationship between 
mothers’ and daughters’ pre and post DSB scores and the observed family functioning outcomes 
(cohesion, positivity, and negativity) with mothers’ and daughters’ reports of monthly family 
time in nature. Mothers’ pre-DSB scores after the nature condition had a statistically significant 
negative relationship with positivity (r = -.504, p = .017), showing that lower pre-DSB scores 
were associated with increased positivity after the walk at the arboretum. Daughters’ post-DSB 
scores after the nature condition had a statistically significant bivariate association with 
negativity (r = .545, p = .009).  
There was a strong positive correlation between mothers and daughters monthly time 
spent in nature (r = .735, p = .0001), with high levels of mothers monthly time in nature 
associated with high levels of daughters reports of spending monthly family time in nature. 
Mothers’ monthly family time in nature was also significantly correlated with cohesion after 
exposure to the nature walk (r = .558, p = .007) and it was not significantly correlated with 
cohesion after the walk at the mall (r = .265, p = .23).  Daughters’ monthly family time spent in 
nature was significantly correlated with higher cohesion (r = .488, p = .021) after the walk at the 
arboretum but not after the walk at the mall (r = .191, p = .394). Daughters’ monthly family time 
in nature was also significantly correlated with having less negativity after the walk at the 
arboretum (r = -.453, p = .034). Mothers monthly time in nature was significantly correlated with 
positivity after the mall condition (r = .450, p = .036).    
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Table 12 
Correlations for Pre and Post Attention Scores Predicting Family Interaction Outcomes after the Nature Condition  
 1 2 3 4 5 6 7 8 9 10 11 
1. Dyadic Cohesion Nature 1.000           
2. Mother Positivity Nature .073 1.000          
3. Daughter Positivity Nature .075 .888** 1.000         
4. Mother Negativity Nature .057 .643** .419 1.000        
5. Daughter Negativity Nature -.020 .707** .706** .255 1.000       
6. Mother Pre-Attention Nature .304 -.504* -.500* -.262 -.368 1.000      
7. Mother Post-Attention Nature .187 -.400 -.330 -.170 -.203 .850** 1.000     
8. Daughter Pre-Attention Nature .124 .105 -.026 .219 .152 .397* .408* 1.000    
9. Daughter Post-Attention Nature -.007 .341 .313 .182 .545** .204 .360 .686** 1.000   
10. Mother Monthly Time in Nature .558** -.025 -.176 -.089 -.273 .117 -.034 .051 -.176 1.000  
11. Daughter Monthly Time in Nature .488* -.175 -.234 .091 -.453* .073 -.022 .075 -.257 .735** 1.000 
*p<.05, **p<.01 
 
Table 13 
Correlations for Pre and Post Attention Scores Predicting Family Interaction Outcomes after the Indoor Condition  
 1 2 3 4 5 6 7 8 9 10 11 
1. Dyadic Cohesion Indoor 1.000           
2. Mother Positivity Indoor .429* 1.000          
3. Daughter Positivity Indoor .247 .501* 1.000         
4. Mother Negativity Indoor -.307 -.154 -.009 1.000        
5. Daughter Negativity Indoor -.195 -.114 -.009 .664** 1.000       
6. Mother Pre-Attention Indoor .168 -.031 -.406 .050 .123 1.000      
7. Mother Post-Attention Indoor .023 .158 -.503* .036 .169 .556** 1.000     
8. Daughter Pre-Attention Indoor .159 -.047 .072 .236 .360 .166 .131 1.000    
9. Daughter Post-Attention Indoor .197 -.065 -.083 -.314 -.046 -.084 -.072 .618** 1.000   
10. Mother Monthly Time in Nature .265 .450* -.260 -.144 -.254 -.004 .173 .017 .361 1.000  
11. Daughter Monthly Time in Nature .191 .282 -.237 .066 -.189 .070 .049 .047 .246 .735** 1.000 
*p<.05, **p<.01 
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Attention and Famiy Time in Nature Predicting Dyadic Cohesion 
Nature condition - mothers. First a hierarchical multiple regression was conducted to 
predict whether mothers pre-DSB score (added in Step 1), post-DSB score (added in Step 2), and 
monthly family time in nature (added in Step 3) predicted dyadic cohesion after the nature 
condition (see Table 14). The results showed that in Step 1 mothers pre-DSB was not a 
significant predictor of dyadic cohesion (β = .304, p = .169).  Contrary to the proposed 
hypothesis, a higher post-DSB score (β = -.229, p = .573) while controlling for pre-DSB score   
(β = .496, p = .228) did not significantly predict greater dyadic cohesion after the walk in nature 
– the overall model at Step 2 was not significant, R2  = .108, F(2, 19) = 1.150, p = .338.   
In Step 3, monthly family time in nature was entered into the model. Spending more 
family time in nature per month was a significant predictor of cohesion (β = .535, p = .017).  
Although pre-DSB score (β = .143, p = .705)  and post-DSB score (β = .082, p = .825) were not 
statistically significant predictors, taken together, the final model was significant, R
2  
= .357,  
F(3, 18) = 3.34, p = .043 and accounted for 35.7% of the variance. 
Indoor condition - mothers.  The same models were conducted for both mothers and 
daughters to determine if pre-DSB score, post-DSB score, and monthly family time in nature 
predicted dyadic cohesion after the mall walk. The analyses showed that for mothers none of the 
predictors – pre-test DSB score at Step 1 (β = .168, p = .454), post-test DSB score at Step 2       
(β =  -.120, p = .673), and monthly family time in nature at Step 3 (β = .324, p = .180) were 
statistically significant. Furthermore, the final model was also not significant, R
2 
= .131,         
F(3, 18) = .907, p = .457.  
Nature condition - daughters. In a parallel model, a hierarchical regression was 
conducted to predict whether daughters pre-DSB score (added in Step 1), post-DSB score (added 
in Step 2), and monthly family time in nature (added in Step 3) predicted dyadic cohesion after 
the nature condition. The regression analyses showed that in Step 1 daughters pre-DSB score did 
not statistically significantly predict dyadic cohesion (β = .124, p = .582). In Step 2, similar to 
above, the research hypothesis was not supported in that higher post-DSB score did not predict 
dyadic cohesion (β = -.188, p = .561) while controlling for daughters’ pre-DSB score (β = .257,  
p = .430). The Step 2 model was not significant, R
2 
= .033, F(2, 19) = .326, p = .726.     
In Step 3, daughters’ monthly family time in nature was added to the model. Spending 
more family time in nature per month was a significant predictor of dyadic cohesion (β = .495,   
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p = .037). Yet, daughters pre-DSB score (β = .028, p = .927) and post-DSB score (β = .057,        
p = .855) remained not statistically significant. Taken together, this model (unlike the model 
above for mothers) was not a significant predictor of dyadic cohesion, R
2 
= .245,                      
F(3, 18) = 1.947, p = .043.   
Indoor condition – daughters. Similar to the mothers analysis, the analyses showed that 
for daugthers all of the predictors – pre-test DSB score at Step 1 (β = .159, p = .479), post-test 
DSB score at Step 2 (β = .157, p = .578), and monthly family time in nature at Step 3 (β = .196,  
p = .403) were not statistically significant. The final model was also not significant, R
2  
= .079, 
F(3, 18) = .515, p = .677.  
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Table 14  
Mother and Daughters’ Pre and Post Attention Predicting Dyadic Cohesion after Nature Condition 
 Mothers Predicting Dyadic Cohesion Daughters Predicting Dyadic Cohesion 
Variable Nature Condition Indoor Condition Nature Condition Indoor Condition 
Step 1 B SE B β B SE B β B SE B β B SE B β 
   Constant 2.139 .196  2.124 .216  2.306 .193  2.150 .193  
   Pre-test Attention Score .034 .024 .304 .019 .024 .168 .018 .032 .124 .024 .033 .159 
Step 2             
   Constant 2.166 .205  2.176 .251  2.349 .209  2.117 .205  
   Pre-test Attention Score .055 .044 .496 .026 .031 .240 .037 .046 .257 .010 .042 .067 
   Post-test Attention Score -.022 .038 -.229 -.015 .034 -.120 -.025 .043 -.188 .019 .034 .157 
Step 3             
   Constant 1.692 .253  1.945 .296  1.920 .269  1.948 .285  
   Pre-test Attention Score .016 .041 .143 .033 .031 .303 .004 .044 .028 .016 .043 .105 
   Post-test Attention Score .008 .035 .082 -.030 .035 -.252 .008 .042 .057 .015 .034 .126 
   Monthly time in nature .092 .035 .535* .054 .038 .324 .072 .032 .495* .027 .032 .196 
Step and Model Statistics             
   Step one R
2
= .093, F=2.039 R
2
= .028, F=.582 R
2
= .015, F=.313 R
2
= .025, F=.521 
   Step two R2 = .015, F=.330 R2 = .009, F=.184 R2= .018, F=.349 R2= .016, F=.320 
   Step three R2 = .249, F=6.984* R2 = .094, F=1.942 R2= .212, F=5.049* R2= .037, F=.733 
   Model F(3, 18) = 3.336, p=.043* F(3, 18) = .907, p=.457 F(3, 18) = 1.947, p=.158 F(3, 18) = .515, p=.677 
*p<.05, **p<.01 
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Attention and Family Time in Nature Predicting Positivity 
Hierichical linear regression was also conducted to examine predictors of positivity 
during the family interaction task after each experimental condition. Separate analyses were 
conducted for mothers and daughters in which pre-test DSB score was entered in Step 1, post-
test DSB score was added in Step 2,  and monthly family time in nature was entered in Step 3. 
Separate analyses were also conducted for each experimental condition
16
 (see Table 15).   
Predictors of mothers’ positivity after the nature condition. Mothers’ positivity was 
significantly predicted by their pre-test DSB score in Step 1. Mothers’ pre-test DSB score and 
positivity had a negative relationship (β = -.504, p = .017), potentially indicating that when 
mothers’ start with a low DSB score (i.e., attentionally fatigued) there is greater potential for an 
increase in positivity after the walk in nature. The model at Step 1 was statistically significant,  
R
2
 = .254, F (1,20) = 6.807, p = .017.  In Step 2, mothers post-test DSB scores were not a 
significant predictor of positivity (β = .078, p = .833) and pre-test DSB score became non-
significant (β = -.569, p = .134). Contrary to the research hypothesis a higher attention score did 
not predict greater positivity among mothers in the Step 2 model, R
2
 = .256, F (2,19) = 3.264,     
p = .060.       
In the Step 3, spending monthly family time in nature was not a significant predictor of 
positivity (β = .086, p = .695) for mothers as it only accounted for less than 1% of the model 
variance. The final model was not significant, R
2
 = .262, F (3,18) = 2.132, p = .132.     
Predictors of mothers’ positivity after the indoor condition. Parrellel analyses were 
run to examine predictors of mothers’ positivity after the walk in the mall.  All of the predictors - 
pre-test DSB score at Step 1 (β = -.031, p = .890), post-test DSB score at Step 2 (β = .273,          
p = .339), and the monthly family time in nature at Step 3 (β = .426, p = .071) – were not 
significant.  Taken together, the final model was also not significant, R
2
 = .211, F (3,18) = 1.604, 
p = .223.         
Predictors of daughters’ positivity after the nature condition.  In the nature condition 
model, daughters’ pre-test DSB scores (β = -.026, p = .909) did not statistically predict greater 
positivity. In Step 2, post-test DSB scores was a significant predictor of positivity (β = .660,       
                                                            
16 To confirm this analytic approach a positivity-to-total behaviors ratio was completed by dividing positivity by the 
total behaviors (positivity plus negativity) that participants displayed during the family interaction task. Regression 
equations were calculated using this proportion of behavior score and yield the same findings as presented above.  
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p = .033) while controlling for pre-test DSB scores (β = -.492, p = .102).  In line with the 
research hypothesis, higher DSB scores were associated with having greater positivity after the 
walk in the arboretum for daughters. However, the model at Step 2 with attention predicting 
positivity was not significant, R
2
 = .219, F(2,19) = 2.668, p = .095.  
Monthly family time in nature was added to the model in Step 3, this was not a 
significant predictor of positivity (β = -.077, p = .734).  The final model with all of the predictors 
was not significant, R
2
 = .224, F(3,18) = 1.736, p = .196.                   
Predictors of daughters’ positivity after the indoor condition. In the indoor condition 
model, all of the predictors – pre-test DSB score at step 1 (β = .072, p = .750), post-test DSB 
score (β = -.192, p = .500) at step 2, and monthly family time in nature at step 3 (β = -.216,         
p = .361) were not significant predictors of daughters’ positivity. Taken together, the final model 
was not significant, R
2
 = .075, F(3, 18) = .483, p = .698.
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Table 15 
Pre-Attention, Post-Attention, and Monthly Time in Nature Predicting Positivity during the Family Interaction Task 
 Mothers Positivity Daughters Positivity 
Variable Nature Condition Indoor Condition Nature Condition Indoor Condition 
Step 1 B SE B β B SE B β B SE B β B SE B β 
   Constant 1.153 .253  .466 .237  .633 .275  .503 .195  
   Pre-test Attention Score -.080 .031 -.504* -.004 .027 -.031 -.005 .046 -.026 .011 .034 .072 
Step 2             
   Constant 1.140 .267  .340 .270  .418 .266  .544 .207  
   Pre-test Attention Score -.090 .057 -.569 -.023 .033 -.194 -.101 .059 -.492 .028 .042 .185 
   Post-test Attention Score .010 .049 .078 .036 .036 .273 .126 .054 .660* -.023 .034 -.192 
Step 3             
   Constant 1.031 .386  .011 .305  .513 .386  .730 .287  
   Pre-test Attention Score -.099 .063 -.626 -.013 .031 -.110 -.093 .064 -.456 .022 .043 .143 
   Post-test Attention Score .017 .053 .128 .013 .036 .100 .118 .060 .622 -.019 .034 -.158 
   Monthly time in nature .021 .053 .086 .076 .040 .426 -.016 .046 -.077 -.030 .032 -.216 
Step and Model Statistics             
   Step one R
2
=.254, F=6.807* R
2
=.001, F=.020 R
2
=.001, F=.013 R
2
=.005, F=.105 
   Step two R2=.002, F=.046 R2=.048, F=.961 R2=.219, F=5.319* R2=.024, F=.472 
   Step three R2=.007, F=.159 R2=.162, F=3.649 R2=.005, F=.119 R2=.045, F=.880 
   Model F(3, 18) = 2.132, p=.132 F(3, 18) = 1.604, p=.223 F(3, 18) = 1.736, p=.196 F(3, 18) = .483, p=.698 
*p<.05, **p<.01 
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Attention and Family Time in Nature Predicting Negativity 
 Similar to the above analyses, predictors of negativity after each experimental condition 
were evaluated using a hierichical linear regression with pre-test DSB score in Step 1, post-test 
DSB score in Step 2, and monthly family time in nature in Step 3. Seperate analyses were 
conducted for mothers and daughters in both the nature and indoor condition
17
 (see Table 16).  
Predictors of mothers’ negativity after the nature condition. In the nature condition 
model – pre-test DSB score in Step 1 (β = -.262, p = .239), post-test DSB score in Step 2           
(β = .169, p = .681), and monthly family time in nature in Step 3 (β = -.017, p = .945) were not 
significant predictors of negativity after the family interaction task for mothers.  Taken together, 
the final model was not significant, R
2
 = .077, F (3, 18) = .502, p = .685.  Contrary to the 
research hypothesis, increased attention and spending regularly family time in nature each month 
did not significantly contribute to reduced negativitity in mothers’ after the walk in nature.  
Predictors of mothers’ negativity after the indoor condition. Similarly, in the indoor 
condition model – pre-test DSB score in Step 1 (β = .050, p = .826), post-test DSB score in Step 
2 (β = .010, p = .973), as well as monthly family time in nature (β = -.167, p = .506) in Step 3 
were not significant predictors of negativity. The final model was not a statistically significant 
predictor of negativity among mothers, R
2
 = .027, F(3, 18) = .169, p = .916. 
 Predictors of daughters’ negativity after the nature condition. In a parallel analysis 
for daughters, in Step 1 pre-DSB score (β = .152, p = .500) did not significantly predict 
negativity. In Step 2, negativity was significantly predicted by a higher post-test DSB score       
(β = .873, p = .002). The model at Step 2 was significant, R2 = .406, F (2, 19) = 6.489, p = .007, 
showing that a higher attention score predicted greater displays of negativity – a relationship that 
was contrary to the research hypothesis.   
 In Step 3, spending family time in nature each month was added to the model and was not 
a significant predictor of negativity (β = -.292, p = .128). However, post-test DSB scores 
remained significant in this subsequent step (β = .729, p = .011), while pre-test DSB scores 
                                                            
17 To confirm this analytic approach a negativity-to-total behaviors ratio was completed by dividing negativity by 
the total behaviors (positivity plus negativity) that participants displayed during the family interaction task. 
Regression equations were calculated using this proportion of behavior score and yield the exact same findings as 
presented above. 
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remained non-significant (β = -.330, p = .211). The final model with all of the variables was 
significant, R
2
 = .479, F(3, 18) = 5.524, p = .007.   
 Predictors of daughters’ negativity after the indoor condition. In the indoor condition 
model, pre-test DSB scores in Step 1 were not significant (β = .360, p = .100). In the subsequent 
step,, pre-test DSB scores were a signifcant predictor of negativity (β = .592, p = .028), however 
post-test DSB scores were not a significant predictor of negativity (β = -.394, p = .129). The 
model in Step 2 of post-test DSB scores predicting negativity while controlling for pre-test DSB 
scores was not significant, R
2
 = .231, F(2, 19) = 2.861, p = .082.  
In Step 3, spending monthly family time in nature was added to the model and was not a 
significant predictor of negativity (β = -.115, p = .588), however pre-test DSB scores remained 
significant (β = .570, p =.039). Taken together, the final model was not significant, R2 = .244, 
F(3, 18) = 1.939, p = .159.   
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Table 16  
Pre-Attention, Post-Attention, and Monthly Time in Nature Predicting Negativity During the Family Interaction Task 
 Mothers Negativity Daughters Negativity 
Variable Nature Condition Indoor Condition Nature Condition Indoor Condition 
Step 1 B SE B β B SE B β B SE B β B SE B β 
   Constant .072 .038  .061 .108  .042 .102  -.027 .115  
   Pre-test Attention Score -.006 .005 -.262 .003 .012 .050 .012 .017 .152 .034 .020 .360 
Step 2             
   Constant .068 .040  .059 .126  -.065 .087  .026 .115  
   Pre-test Attention Score -.009 .009 -.404 .002 .015 .044 -.036 .019 -.465 .056 .024 .592* 
   Post-test Attention Score .003 .007 .169 .001 .017 .010 .063 .018 .873** -.030 .019 -.394 
Step 3             
   Constant .071 .058  .117 .154  .069 .119  .088 .163  
   Pre-test Attention Score -.008 .009 -.392 .001 .016 .011 -.025 .020 -.330 .054 .024 .570* 
   Post-test Attention Score .003 .008 .159 .005 .018 .078 .052 .018 .729* -.029 .20 -.376 
   Monthly time in nature -.001 .008 -.017 -.014 .020 -.167 -.023 .014 -.292 -.010 .018 -.115 
Step and Model Statistics             
   Step one R
2
=.069, F=1.472 R
2
=.002, F=.050 R
2
=.023, F=.471 R
2
=.130, F=2.984 
   Step two R2=.008, F=.174 R2=.0001, F=.001 R2=.383, F=12.243** R2=.102, F=2.513 
   Step three R2=.0001, F=.005 R2=.025, F=.461 R2=.073, F=2.541 R2=.013, F=.305 
   Model F(3, 18) = .502, p=.685 F(3, 18) = .169, p=.916 F(3, 18) = 5.524, p=.007* F(3, 18) = 1.939, p=.159 
*p<.05, **p<.01 
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Chapter Five:  Discussion 
The current study used a within-subjects experimental design to examine the effects of 
the natural environment on individual attention and family functioning outcomes.  Specifically, 
the objective of the study was to: 1) explore the effects of a walk in nature compared to a walk 
indoors on individual family members’ attentional functioning, 2) examine the quality of family 
interactions after each walk, 3) test whether enhanced attentional functioning predicts improved 
family interactions, and 4) investigate the family benefits of long-term exposure to nature. This 
research contributes uniquely to the literature, which does not consider the mental health benefits 
of experiencing nature as a family (rather than as an individual), and the aftereffects of a walk in 
nature on family functioning. 
The results of the study showed that exposure to nature restored individual attention, 
especially for mothers, and contributed to improved family functioning, including greater 
cohesion and less individual negativity. Findings also revealed that enhanced attention predicted 
more positivity and negativity among daughters during the family interaction tasks. Finally, 
spending more family time in nature per month among both mothers and daughters significantly 
predicted greater displays of cohesion after the nature condition. The following section includes 
a discussion of the findings from each research question with special attention on how it expands 
and contributes to the existing literature. Next, the limitations of this study are addressed, 
followed by suggestions for future research. Finally, overall conclusions and implications for 
practice and policy are addressed.   
Attentional Restoration by Setting 
This study complements and extends previous research by examining the effects of nature 
on attention when walking with a family member. It first explored the hypothesis that a walk in a 
natural environment would be more attentionally restorative than a walk in an indoor 
environment for both mothers and daughters. Findings from the study showed a significant 
setting-by-role interaction for mothers in that they had greater increased attentional functioning 
after the walk at the arboretum compared to the mall. The mothers’ results are consistent with 
attention restoration theory and previous research that shows interactions with the natural 
environment improve attention (Berman, Jonides, & Kaplan, 2008, Berto, 2005, Cimprich, 1993; 
Faber Taylor & Kuo, 2009; Ottosson & Grahn, 2002).  
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Contrary to the research hypothesis, daughters displayed an improvement in attention 
after both the outdoor and indoor walk.  There may be several explanations for this finding. 
Despite the rigorous methodological design, daughters may have experienced a practice effect 
and performed better on the digit span backwards test after each condition. While it is a 
possibility, in past studies, the digit span backwards test has shown known validity and reliability 
with no practice effects reported (Berman, Jonides, & Kaplan, 2008; Faber Taylor & Kuo, 2009), 
and the mothers’ data also did not reveal a practice effect. Another potential explanation could be 
that the daughters were not fatigued enough at the beginning of the study to see significant 
differences in improved attention between the two settings. For participants to experience 
restored attentional functioning, they must first have a need for restoration (Hartig & Staats, 
2005).  Past research on the effects of nature on youths’ attention has primarily examined 
samples of youth with attention-deficit/hyperactivity disorder (ADHD) (Faber Taylor & Kuo, 
2009; Kuo & Faber Taylor, 2004).  
Because this is one of the first research studies to explore the effects of nature on 
attention with a normative sample of female youth, the findings may be best understood within 
the context of past leisure and environmental psychology literature that highlights the perceived 
attentional benefits of walking with another person regardless of setting. For example, Staats and 
Hartig (2004) found that when participants imagined walking in a hypothetical natural 
environment and an urban environment both alone and with the company of a close friend – 
participants rated the likelihood of psychological restoration the same, whether in either a natural 
or urban environment when accompanied by a friend. Furthermore, Weng and Chiang (2014) 
examined the effects of five different leisure activities (Indoors: surfing the internet and chatting 
with a friend in a classroom; Outdoors: walking, exercising, and gardening) on attention 
restoration among undergraduate students in Taiwan and found that chatting indoors with a 
friend and walking outdoors alone were the only activities that restored attention and reduced 
anxiety. Hence, these findings show the accompaniment of a friend can result in psychological 
restoration, regardless of setting.  Thus, it is possible that this also holds true for daughters in that 
walking with their mothers is restorative regardless of setting. This finding expands previous 
research by showing that attention restoration is impacted not only by geographic context but 
social context as well.   
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 Although daughters experienced attention restoration from both the walk indoors and the 
walk outdoors, they along with their mothers expressed a clear preference for the nature 
condition. Results showed that mothers and daughters perceived the walk in nature to be more 
fun, relaxing, and interesting than walking indoors. Moreover, both perceived the walk indoors 
to be more boring than the walk outdoors. Similarly, past research has found that participants 
rated the walk in nature as more fun and relaxing than the walk in an urban and neighborhood 
environment (Faber Taylor & Kuo, 2009). Hartig and Staats (2005) discuss how “knowledge 
about people’s preferences helps land managers, planners, politicians and others to guide 
changes in the environment (p. 280)” and that preferences for natural over urban environments 
have ‘deeper’ implications in that they affect participants’ motivation to seek out restorative 
places. The findings of the current study expands on the existing literature by showing that 
mothers and daughters share the same environmental preferences; information that can be used 
for research and practice geared at designing restorative family leisure experiences in the future.  
Family Functioning Outcomes by Setting 
 The next research hypothesis predicted that mother-daughter interactions following the 
walk in nature would result in more positive family functioning, in terms of cohesion, positivity, 
and negativity, than the walk indoors. The study showed that mother-daughter dyads displayed 
greater cohesion after the walk in nature compared to the indoor setting.  The results corroborate 
prior non-experimental research which has found associations between exposure to nature and 
improved family cohesiveness (West & Merriam, 1970). Furthermore, these results support 
Hawks’s (1991) argument that outdoor family leisure activities have the potential to promote 
family cohesiveness more than other types of activities.  
 The findings from the current study showed that displays of positivity among mothers 
and daughters remained similar after each walk, as there were no statistically significant 
differences (i.e., increases and/or decreases in positivity) across the two settings. While this 
finding contradicts past studies that have found a walk alone in a natural environment can 
increase positive affect (Berman, Jonides, & Kaplan, 2008; Hartig et al., 2003), it more closely 
resembles Johansson, Hartig, and Staats’s (2011) study that found positive affect (as measured 
by the Revitalisation construct) increased when walking on an urban street only when walking 
with a friend (not alone), and increased when walking in a park environment both with a friend 
and alone (but to a greater degree when alone). These mixed findings highlight that a walk with a 
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family member is different than a walk alone, regardless of setting. This study corroborated this, 
finding that when mothers and daughters walk together they maintained their positivity 
regardless of leisure setting.  
 The findings from the study also revealed that mothers and daughters displayed less 
negativity after the walk at the arboretum compared to the walk at the mall
18
. Similarly, Bratman, 
Daily, Levy, and Gross (2015) found that college-aged participants who walked in a natural 
environment reported greater declines in negative affect (as measured by the PANAS scale) than 
college-aged students who walked in an urban environment. This is similar to past findings that 
have shown exposure to nature decreases negative affect (e.g., Hartig et al., 2003, Johansson, 
Hartig, & Staats, 2011; Ulrich, 1979). However, the current study is unique in two main ways. 
First, it is one of the first studies to measure positivity and negativity using direct observational 
coding methods as opposed to self-report instruments. Second, it is the first study to examine the 
aftereffects of each walk on family interactions by examining the carry over effects to see if 
mothers and daughters behaved differently in a family interaction task succeeding the walk.   
Overall, the family functioning findings (in terms of cohesion, positivity, and negativity) 
from research question two responds to Orthner and Mancini’s (1991) seminal work, which 
called for more research on how leisure experiences can impact and strengthen family 
relationships.  Over the last 15 years, scholars have utilized Zabriskie and McCormick’s (2001) 
Core and Balance Model of Leisure Family Functioning Scholars to show how family leisure 
involvement is associated with improved family functioning and family satisfaction (e.g., Agate, 
Zabriskie, Agate, & Poff, 2009). Similar to past studies, the current study highlights how 
engagement in family leisure is important for meaningful and satisfying interactions (Johnson, 
Zabriskie & Hill, 2006). The results also support the notion that shared recreation can strengthen 
families and promote the quality of family life (Orthner, 1998). However, this study goes beyond 
the existing literature by showing that in addition to the type of activity (e.g., core and/or 
balance), the context of the family leisure activity matters and can uniquely impact family 
interactions.   
 
                                                            
18 It is noteworthy to mention that not all of the mothers’ and daughters’ displayed negativity in the family 
interaction task. Only 6 of 22 mothers had at least one display of negativity after the nature condition and 10 of 22 
after the indoor condition. Fourteen of twenty-two daughters had at least one display of negativity after the 
nature and mall condition.  
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Predictors of Family Functioning by Setting  
 The last set of research questions were designed to test the following two hypotheses 
from Izenstark and Ebata’s (2016a) proposed conceptual framework predicting that: 1) higher 
attention would predict greater family functioning, and 2) spending more time in nature per 
month predicts greater family functioning.  
Question three, part one. The results from the study showed that a higher post-test DSB 
score predicted increased positivity (as a single predictor only) and negativity (the final 
regression model was significant) for daughters only. This finding is intriguing because the 
group mean data (from research question two) showed that both mothers and daughters 
experienced a decline in negativity after the nature walk. However, using hierarchical regression 
further insight was provided into these findings.  While it was hypothesized that higher attention 
would predict positivity, the results showing that it also predicted greater negativity was 
unexpected.  It is important to note that only low-levels of negativity were displayed during the 
family interaction tasks (e.g., codes of 1=slightly characteristic: a short display of negativity 
lasting less than 5 seconds such as saying “No” or “Wrong” without a follow-up explanation) as 
opposed to high-levels of negativity (e.g., codes of 4=highly characteristic: long displays of 
negativity lasting more than 15 seconds). Although this finding needs further examination, one 
hypothesis is that for some daughters the increase in negativity reflected an increase in 
communication and expressions of emotion. After analyzing the data, the researchers reviewed 
some of the family interaction videos to better understand this finding. Upon reinvestigation it 
became evident that some daughters displayed increased positive and negative behaviors the 
more excited they got about the game (i.e., trying to solve as many puzzles with their mom as 
possible as the clock ran down).  
Past developmental research shows that early adolescence (ages 11-14) is a common 
developmental period in which youth practice new cognitive skills through humor (focused on 
satire and sarcasm) and by arguing with their parents (see summary by Ozretich & Bowman, 
2001). Given the age group of the daughters, it seems plausible that positivity and negativity (as 
long as only low-levels of negativity are displayed) could co-occur as a reflection of restoration 
after the nature walk.  This contradictive finding illustrates the need for more research on 
exploring the effects of nature across different development age periods and social contexts, 
where displays of negativity may have different meanings.  
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It was also hypothesized that higher attention would predict greater positivity and lower 
negativity in mothers. However, given the low means and little variability in the mothers’ data, 
the null findings were not that surprising. Findings from research question three are preliminary 
and exploratory in nature. While it begins to show associations and predictors between variables,  
future research is needed to better understand how and if higher attention scores predict family 
functioning outcomes. 
 Question three, part two.  Spending more time in nature per month was a significant 
predictor of greater dyadic cohesion after the nature condition but not the indoor condition. This 
finding is in line with the research hypothesis and routines and rituals perspective, which 
highlights how repeated family interactions may impact family functioning (Spagnola & Fiese, 
2007).  Spagnola and Fiese (2007) discuss how rituals help establish emotional connections 
between family members that in turn may foster more positive connections in the future. The 
findings of the current study reflect this theoretical perspective, showing that those who spent 
more family time in nature per month also had greater displays of cohesion after the nature 
condition. However, they did not display higher cohesion after the mall condition (which is not 
congruent with the tenants of the theory). These results pave the way for new research focused 
on the relationship between family-based nature rituals and the benefits of long-term exposure to 
nature as well as how an increased frequency of exposure to nature can contribute to greater 
short-term benefits. 
 In question three, it was hypothesized that increased attentional functioning and spending 
more family time in nature per month would predict greater family functioning outcomes (in 
terms of dyadic cohesion, positivity, and negativity) after the walk in the nature condition but not 
after the walk in the indoor condition.  However, these findings were not completely supported. 
The findings showed that increased attention predicted both positivity and negativity in 
daughters only, while more family time in nature per month predicted increased dyadic cohesion 
for both mothers and daughters. Conversely, greater attention did not predict cohesion, and 
spending more family time in nature per month did not predict increased positivity and/or 
decreased negativity after the nature condition. In reflecting on these findings, it’s clear that the 
nature of the family interaction task (mothers and daughters working together to solve as many 
puzzles as they could in 10-minutes) effectively captured dyadic cohesion; however, displays of 
both positivity and negativity were less frequent (given the small means and less variability).  
 68 
 
Thus, future research should continue to examine the effects of nature on the quality of family 
interactions during different scenarios during and after exposure to nature. Furthermore, it is 
possible that there may be additional variables that better predicts greater family functioning 
outcomes (even more so than attention) such as mood and/or the quality of the family 
interactions during the walk itself.    
 Limitations and Future Research 
 This study has several design limitations that may affect its generalizability. Limiting the 
recruitment to only mothers and daughters (10-12 years old) provided a small glimpse into the 
multiple ways that exposure to nature can impact family relationships. Future research should 
take into consideration different family types (single, same-sex parents, adopted, multi-
generational), structures (father-youth dyad, whole family, parent relationships) and diverse 
demographic characteristics (race/ethnicity, age, socioeconomic status) to better understand the 
meanings families associate with natural environments, and the mental and familial benefits of 
exposure to nature.  For example, when interviewing mothers during this study, many described 
how they do not necessarily notice differences within themselves, but that they do observe 
differences in their husbands’ behavior (especially while interacting with the children) in the 
context of nature. During the interviews, some mothers also described how they enjoyed having 
the opportunity to spend one-on-one time with their child during the study – indicating that this 
was an infrequent occurrence given time constraints and the presence of other family members 
(siblings, spouse, etc.) in daily life. 
Another limitation is that the current study may not adequately represent mothers and 
daughters with the greatest need for attention restoration, given that the sample primarily 
consisted of white, highly educated participants with a median annual income above $75,000. 
Past research shows that especially for disadvantaged populations, access to nature (at home, 
school, and work) is vital because they often do not have the financial resources and/or 
opportunities in their community to restore their attention compared to someone of a higher 
socioeconomic status, who might have more resources to attend activity classes, or drive to a 
park in another town, for instance. Future studies could expand on this research by recruiting 
disadvantaged populations or participants who are at greater risk of an attention deficit (mothers 
of an infant, airline pilots, truck drivers, individuals with ADHD, etc.) to better understand the 
effects of nature on attention restoration.  
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Finally, an analytic limitation of the study was the inability to use hierarchical linear 
modeling to analyze the data, given the small sample size. Future research should aim to collect a 
larger sample in order to use HLM to account for the interdependent data (mothers nested with 
daughters across two different settings) to provide a more comprehensive view of the mothers’ 
and daughters’ experiences (Kenny, Kashy, & Cook, 2006). For instance, using HLM a research 
could take into consideration actor partner effects. Specifically, this would allow them to explore 
how increased attention in mothers could then affect daughters’ behaviors and vice versa.      
Conclusion and Implications for Practice and Policy 
Even with these limitations, the present study makes potential contributions to research, 
practice, and policy. It is one of the first to look at the benefits of exposure to nature for families, 
and increases awareness of the importance of nature exposure for both psychological restoration 
and family functioning outcomes. Exposure to nature is decreasing – with urbanization, resource 
exploitation, and lifestyle changes, among many other factors (Hartig, Mitchell, deVries, & 
Frumpkin, 2014) – and whether one is aware of it or not, this is impacting not only individuals’ 
health (Kahn, 1999), but may also be affecting family relationships. The integrative perspective 
guiding this work (research and theory from the fields of Human Development and Family 
Studies, Environmental Psychology, and Family Leisure) serves as a unique and necessary lens 
to understand the short and long-term benefits of nature for families. This research will hopefully 
be a starting point to integrate these distinct disciplines in practice. For example, recreation 
programs designed to engage the whole family in shared activities; marriage and family therapy 
interventions that incorporate a nature component (e.g., walk together outside three days a 
week); and fitness programs that focus on getting families outside together, with weight loss 
being a secondary benefit.   
Past research has shown that family leisure activities can sometimes be stressful for 
mothers because they are not always freely chosen, enjoyable, and/or intrinsically motivated (e.g. 
Mannell & Kleiber, 1997; Shaw & Dawson, 2001). The results of this study provide insights for 
practitioners and researchers by showing that natural settings have the potential to foster 
attention restoration more than indoor settings, especially for mothers. Thus, future research and 
programs could encourage parents (especially those undergoing attentional fatigue) to spend 
more family leisure time outdoors as a means for psychological restoration. As one parent said in 
a previous study, when asked if they preferred taking their children to a natural or traditional 
 70 
 
playground, “My children enjoy playing at the Natural Playscape just as much as playing at a 
traditional playground but I purposely take them to the playscape because I prefer being in nature 
and it helps me relax (Izenstark & Ebata, 2014).” 
Furthermore, increasing family cohesion by promoting engagement in nature-based 
family leisure activities could have a great impact on children’s developmental and behavioral 
outcomes. For instance, past human development and family studies research has shown that 
greater family cohesion can serve as a protective factor against external stressors (Hovey & 
King, 1996), and reduce rates of externalizing behaviors (Richmond & Stocker, 2006), and 
depression and anxiety in adolescents (Burt, Cohen, & Bjorck, 1988).    
Finally, this research also has the potential to impact policy by highlighting the 
importance of exposure to nature in the everyday lives of families. Given that the results of the 
study showed that exposure to nature can foster individual family member’s attentional 
restoration, greater displays of dyadic cohesion, and fewer displays of negativity – it’s vital that 
all families have access to nature in the places they live, work, and play. A past study on rural, 
low-income families use of family-based nature activities found that mothers suggested public 
officials invest in “local parks with different types of amenities (e.g., playground, picnic tables, 
and walking areas), partnerships with schools (e.g., to share use of walking tracks and 
playgrounds) and recreation departments (e.g., to provide subsidized programs for the whole 
family not only children), and community walking paths (e.g., multiuse trails, hiking trails)” 
(Izenstark et al., 2016, pg. 150). Based on the health and family benefits of exposure to nature as 
well as mothers and daughters preferences for natural spaces (e.g., in this study they reported the 
nature setting as more fun, relaxing, and interesting) it is vital for policy makers at the 
community, state, and federal level to advocate for the preservation of natural environments and 
access to greenspace for everyone.   
 This research has the potential to impact practice and policy and put at the forefront the 
importance of families spending time in nature, as a way of directly improving mental and family 
health, and indirectly passing on environmental values, cultural beliefs, and family bonds from 
generation to generation.  
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